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IXTHODUC'rrON. 


'IJiy I'titcrnatioiiftl (.'onirnission (>n tlio Tcncliing of Mathematics, 
(Tea 1 0(1 hyUho liitomationftl Congress <tf Matliomalicians at Rome, 
Italy, .ill MH)8, ,siiNinitt*o(l a large of reports to the congress at 

("ainhrill^yllnglancl, in 1^12. Tliose for tlie United States have been 
puhlishe^-ks bulletins of the Bureau of Education (Bulletin, 1911, 
XumhiT^'O* 7, 8,9, 12^ 13, l6; 1912, Xuni))ors 2, 4, 13’ 14). The 
congress ’diiw ted the commission tyj ooutihue its activities and to 
submit further reports to the conjj^ess to bo held* at Stockholm, 
Sweden, ii^ 1,9-10. The following bulletin has been prepared as, a part 
of the reporUotdiis country for the second period of the commission's 
labors. of this period will naturally consist, to a consid- 
erable j)Veparation by each nation of a digest of the results 

• of the earl®W(n’k of lift commission, as seen from the point of view 
of that nation. ' 

No one lH‘li('ves in tlu‘ bodily transplni)tation of a.ccuirse of study 
or ol^ inetlidds of work from one nation to anotlu^r; yet the very 
exislen(*e of the coumiissioii, and the phenomenal success of its work, 
are cAudciuH^s of the widespread conviction that every nation can 
profit from a careful comparative study.- of the work of other nations. 

The material that follows shows that jtho'* types of school organiza- 
tion and the cumcula in mathematics of the leading nations of 
Europe hate much more in common with each other than with those 
of the United States. European- nations will therefore sometimes ' 
find in the practice of their sister nations encouraging confirmation 
of their (nyn customs, whereas the United States will be confronted 
by' the question as to whether she alone has found the path that is 
best, at least for herself. Some linens of divergence between the 
general practice in Europe and that of the United States are mentioned 
in the concluding remarks of this report (p. 87). Historical and other 
reasons for the existence of the divergencies arc? easily found. Rea- 
sons, sonictimos of a Iheorctital, sometimes of a- practical, nature, 
^raay doubtless also be fount! sufficient to warrant the present continu- 
ance of some or all of these divergencies. At the same time the 
possession of authoritative statements of the practice of the world’s 
leading nations, as contained in the reports (rom which the material 
^ that follows is taken, can J)ut prove helpful and stimulating to the 
educators of the United States. The efficient suporyisor or the alert 
teaoher will suj'el 5 V{)rofit a serious study of the curricula in (JtJhOT 
• countries as set forth in tlus buUetiu. He may find little or notU^ 
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that is directly usable in his own' CTtvixonnient, but he can not help 

• being aided in his elTort to improve hLs ow'iv work, according to local 
needs and conditions, by a wdfler knowledge of what is done in corro- 
sponding cases'HT' the world at large.% 

All of the statemcnts.of fact in the bullet ii^ are based upon reports 
of the iuteniational coiuniission to the congress at ('ainhridgo. A 
complete bibliography of/tlje reports used is given on page. 8S. The 
data for the various nati^jis lyive peidorce been given with varying • 
degrees of completeness, depo^iding upon the information available 
in the reports. As the ag^ ht which pupjls enter school varies some- 
what in different countri^/^the age of the pupil, rather than the 
spho^l year, w^as chosen as the basis of cennparisun.* 

Unless othei^'ise stated, it- to l^e understood that the European 
schools are^r boys only. R'clativel^little is as yet done in most of 
' the European countries for the tiiatbenilitical education of girls beyond 
the fundamentals of aritlunetic. Tlie scanty information that i^ avail- 

• able is given in appropriate connections.-:.. 


> The public schools of the United Sttnea coni prist', lit most cuxt*s, :in eight-year rlernentary course, fol- 
lowed hy a four*y^ course In the secondary school. In some casiy the course in the elementary school ^ 
seven years and hi the scoondtiry school Ove years in length.. In ntre itisiances boilr the elementiiry and 
the secondary school courses are si.x years In length. - 

The age of coinpulsory school utiemlance varies somewhat in the dDTereiit States, but It i.s usually from 
the age of 0 or 7 to 14. Most pupils enter the elementary school at ihc.weof 0 or T. Hoth the elementary 
and the secondary schools are free to all pupds ol the school tllst rict . 

The courses in the elementary schools of the country are more nearly uirtform than those ot the secondary 
schools. In the elementary schools the attempt Is made to lay the fouiuiatijm for a ^totni geiieral e<lucation. 
Kea^iiig, WTitlng, arithmetic, history, geography, elementary science, ami S{>eiling are the important sub- 
jects of the ’Curriculum. There Is hut little oppiirtunity tor choice of coursftrJn these schools. In the sec- 
ondary school a pupil is sotpetiroes i>er?nitted to .select those sutiject.s tlmt he especially wishes. Certain 
subjects are often require<i, and the pupil is i>ermitte<l tv select a prescrilied number of additional subjects. 
In many of the larger cities there are secondary schools of various types, suc-h as aimmercuil, manual train- 
ing, and Industrial <> 

A pupil who has complete<l the course in agotnl eJemeiUary school may enter a secondary scluw)! without 
examination. ' Many of the colleges and universities admit grsyduates of secondary scliools niKin t he pres- 
entation of a diploma or a certificate, hut some colleges and tugtfjialtics admit only hy examlnatlon. 

In this report the Now Vork Stale course of thudy is rather cloS^r followed *in outlining the subject matter 
of the elementary sohool. This course Is fairly tjidcal of the itcsl courses o^ho country. 

^ Arrangement of school yeiir^^u^ic United States. 
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CURRICULA IN MATHEMATICS. 


I. GENERAL ARIiANGEMENT CF THE COURSES IN 
TYPICAL SCIIOOUS OF THE VARIOUS COUNTRIES. 


AUSTRIA. 

Arrangement nf sc^iool uears. 


A(;« uf puiiil. 




(V-: X ’ First.. 

7-S 8econ4. 

fWJ Third 

9“10 Founts. 

KMi Fifth.. 

H-l'i ■ Si:ith 

ScvenUi.i 

13-14 Eichlh.. 

• .'. 1 N>utL.. 

I IVnlh... 

h>-17 >; Kleventh 

I’-IS I Twelfth. 


school 

year. 


\'olks- 

schiilf. 


Hiirircr- 

schuic. 


fJymrm- ; 
sium. 


ncal- 

schule. 


Real. 

gymna- 

sium. 


1- 


1 1 

1 1 

I ‘i 

1 

2 

? 

•3 , 

. 3 j 

3 

4 

4 ; 


5 

1 ^ ! 


6 

0 [ 


• 8 

!.i 
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* The minister of education has genera! nupervision of .<?<jiicalion in all ‘of the 14 
ProvinccH into which Austria is dividetl. In each Pro\nnce there is a «uperintcndeflt 
of education, who stands mitlway botw'cen t!ie minister and lower-school authorities. 
Each Province is divitled into district.s and ea<*h district has its school council. The 
members of this school council are nominated by the' teachers of this district and 
api)oi«UKl by the higher-school council. Each district is divided into smaflcr sub-' 
divisions and each of tliese hoa its loc’al boart^ Compulsory education extends from 
the sixth to the fourUvnth year. Cooducatio^l^he rule in the rural' dislric to and the 
exception in the cities. ^ 

Tho adrninistratiim o( secondary education is vested in the minister of instruction. 

'Each Province ^as an insiuKTor an<i a local board. Alhschools, whether public or 
private, W subject to the same regulations as the State schools. Most of tho secondary 
schools are maintaineil the State. * j 

There are two kinds of elementary s<*hools; (a) The common primary, usually 
Called tho VoHti«<*hule, and (6) the superior elementary school, calied tho Bilrgerschulo. 
Many of the POrgerwhulen m the rnrftl. comm unit u*s are ungraded. In thoijities the 
course in these schools comi>risos from two to eight grades. The BQrgerschulen usually 
consist of thn^e classes, which follow the fifth year of tho prima^;y school. Pupils 
may enter directly from tlie primary • school . Different courses ai^ffered for boys 
and girls, ^nd as far as possible the'sexee are instructed in different schools. 

Sometimes an intermediate couteo of one year follows the *BOrgerBchule. The 
nature of tho course which a pupil follow's during this year depends largely upon the / . 
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type of school for which ho is preparing. It is now proposed to make the inUirmodiate 
course an additional class of the nflrgen»chuUi. 

There are thref general types of secondary schools: (a) The (jjTnnasium; (6) the 
Realschule; and (r) the Realgymuasium. The first has a course of eight, the second 
of seven, and the third of eiglit years, thus differing from the custom in Germany. 

The minimum age for admission to the GymnaHiurn is 10 years, no that the first year 
in the Austrian (iymnaeiura correspomi.H to the second^'eariu the German Gymnasium, 
and four years of preliminary work are roquirtKl foi\in trance. The average age at 
entrance 10^ to 1 1 years. 

The Gymnaeium offers the traditiot^ classical coiirve and prepares the fhipil for 
entering any university. In the Gymnasium more than 50 per cent of the schwl time 
ifl devoted to the study of I.atin, Greek, history, and the mother tongue. About 25 
per cent of the time is devoted to mathematics, the history of Austria, geograpliy,* * 
physics, and chemblry. Latin and (i reek are emphasized. 

•The Realschule attempts to furnisii a thorough knowledge of tin.* modern subjects, 
with special attention to the sciences. In tht^se schools the pupil is prepared for the 
study of more advanced natural scient« and mathematics; no attempt Ls made to 
prepan» him for any particular tocation. 

The course in the Realgymna^ium is intended for thow* who wish eyme secondary 
education but do pot expect to enter a university or a higher technical school. A 
graduate of the Roalgymnasium maj^ enter certain cltisseH of the Gymnasium or of 
the Realschule. 

A typo of secondary school called the Rofonn Gymnasium, standing interriiediatoin 
courses offered between tlie classical Gymnasium and the Realschule, was organized 
in 1908. It has an eight-year course.' The four lower classes are identical with the 
correeponding classes of the Realschule. ' In tlie four upper olcCssos Latin, & modem * 
langu^o, and free-hand drawing are required; in other rospe<’ts the course is like, the 
upper grades of the Gymnasium. Greek is not taught in the Reform Gymnasium. 


BELGIUM. < 

Arrangement of school years. 


% 



A f;o of pupil. 

, , School 
year. 

rrtmary 

school. 

Middle 

■school. 

Ath^n^e 

royal. 

0-7 


■ Virst 

1 



7-8 . 



2 



8-0 


. . 1 Third 




a-i6 



4 



lO-tl 



5 



U-12 



s 



13-18 

.* • 



\ 


18-14 




2 

2 

14-t5 




3 

^ 3 

t8-!8 




4 

18-17 





5 

.17-18 





Q 

18-W 




A 

7 

1 





The primary iK^bool in Belgium comprisee the first six school years. To be admitted, 
a pupil must have passed the sixth year ot^his age by October of the year he enters 
school and must be less than 14 years of age.' ' , 

.The law providee that at least one pr.'mary AChool must be main tain ed^ln each 
commune. Children of indigent parents mus^e taughtgratui^ualy. There are now 
more thiin 7,000 pritnary schools under State supervision. About ond^third of the 
npmbera^co^ucatiopid. . 


ARRANGEMENT OF COURSES IN VYPICXL SCHOOLS. 


Th(i King appoinU* an inspector for iho i>rimary w.-hoolw of each of the Provincee of 
tiu* country. The i>riinar>' «cho<.)ld are usually divided into throe eubdivTsionfl* (a) 
riio ol(;uientary, (JA intermediate, (r) Hujiorior, each of whicli comprises two yearn. 

The jjrimarv nchooln an* under the ('oniml of ihe coinniuno, but the State reserves tho 
right of ins]>ec(ion. After <(anfd(*ting the pr(‘<< nl>(Ml work of the primary school— 
tiiat iK, at alxmt tlKsi^re of Hi, a pupil may (Uitcr (dthor the niiddh'sclKxil or the Ath^Mifio 
Koval. The lo\v(*sf clase^inj}^^ schnnlH rerr(‘siH)nds, thnndnre. to our seventh 

riie course in (h<‘ middle s< h(H)|s is three y(*ars in length, corresponding to our 
seven til, eighth, and ninth grades. ] h(*se .'Schools were created to nuKd the nee<le Of 
the higher artisan uii<l Ihe cormneo ial i lasse.s. and emphasis is plac(!d upoji inym^diate 
utility. Th(* diploma is valuable in many hnsiiiflJp iMirsuit.'j. Att<‘ndatme at the 
middle school is compulsory fur all whocfxpvct to take a (lovernment position. Pupils 
loax ing these schools unMjualified fur t#n* luwur imblic positions ami for p(».dti(myln 
l oininercial, industrial, and nicHdiaiiical arts. 'I'lie usual ago of adinkdon to the 
nyddle school is 12 ytHirs. Tlic ]>uj)il nui.-^t ]>ass an (‘xaniiimlion before ho is admitted. 

The middle schools, like the primary .‘^cluxiU, an‘ under the control of th<‘ eominune, 
but the Smte exorcU-Hjlu' right of insi>ection. A impil whohas com]>l(‘ted the course 
in tJie middle schoob, fim| who desires to ])n*i>are for the university, may enter the 
fourth from the upper class in the Aih<'-n("K‘. There are now about 80 middle whools 
for boys and *t0 for girls. 

The Ath^Mi^es Royaux are tin? official s^duHils of higher grade, and th(‘v jiave a course 
seyen years in longtii. They are unually for hoys only. To be admitted to the lowest 
chu^e of these schtxils a ]>u)>il must be at least 1 L years of agii and must pass an entrance 
examination. J n gtmeral, howev(*r, llu* lowest ehise korresponds to our eeventh^grade, 
the age of the pupil being about 12 years. Tho boy leaves at about the ogrj of 19, 
after 13 yeans in school,. Those institutions are sii))i)orted by the State and are inde- 
)K‘iident of the eoinmune./ They con\*ej)ond rather closely, in some respects, to iho 
Beeomiary schools of the United States. 

There are tlirtie kinds of Ath^*n/;es Royaux: (a) The humanistic, with seven yeare 
of Latin and five vears of Greek; (6) the l^atin humanities, with seven years ofiafin 
and no Gre<;k, but with an extensive course in mathematics; thepiodern hunto- 
ities with seven years devoted to a nio<lern language. The course in the modomSt 
humanities, Ls fn^quently divided into two seetions in the tlireo upper classes. These 
ecH'tionsare («) scientific and (b) eomm<'reial. 

Pupils who compleUi any of tdie three courses in tho Alht^mJk^ Roj-al and pass a final 
examination receive a di]»loma which admits them to the university. Graduates of 
the classical course are admitted to any faculty in any of the univorsrties. Graduates ' 
of tho Lat in-ecientifiTc course are ailmitted to the higher schools of mining, engineering, 
and manufacturinjg. Graduates of tho modern h^uiuauities an; admitttxi to thi com- 
mercial and consular sections in the Universities of Ghent and Liege. ' 

Tho organization of parallel courses equivalent to the established classical course 
follow^s French mther than German i>reoe<lont. In Germany,. the various types of 
courses are found in difTerent whools: The Gjinnusium, Realgyinnasium, and Real- 
whulo. . . ^ . \ 

The secoifdary schools ofRelgium are a very important facUi’r of llie national life. 

Tho qpportunitjr to secure 'a. good ctluchtioii is offered to all, and no social or class 
distinctions Jelfrmine the kind of education that a boy or girl ehall receive. The great 
intellectual leaders of tlio country are usually products of the Iri Belgium 

the classical course is still reganled os a dignified and scholarly course, but the utili- 
tarian subjects are regarded as of equal imiwrtanqe and dignity .with the classics. 
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DENMARK. , 


Arrangement oj school years. 



— ^ — vn 

* Age of pupil 1 

School year. 

For- 

skole. 

i 

Mellem- ^ 
skole or i Real- 
inter- ! ciasse. 
mediate. ' 

1 

1 

Cj ym- 
nasium. 

i 

6-7 r.t 

First 

1 

j » 1 

i 

7-6 * 

Second. . . . 

2 


i“ 

8-9.:. 

Third 

3 



^10 

Fourth 

4 



10 -n 

1 Fifth 

5 

1 


11-12 r 

Sixth 

6 ; 

1 


12-13 f 

i Seventh... 

7 1 

1 2 1 


13-14 f 

Eighth.... 

(8) 

1 3 

f . . 

14-15 - ^ 

Ninth 

( 

I 4 1 

L. ‘ 

15-16.. 

i Tenth 


!.. ....) 1 

1 

13-17 

Eleventh.. 



1 2 

17-18 

Twelfth... 

1 

k 

1 

1 

} ! 

t 3 

1 


SvJxHi^mons of the Gymnasium — Periods per week dexotcd to maOwmatics in each. 


^ # 

First j Second 
1 year. | year. 

Third 

year. 

Classical course , 

2 I 2 

2 

Kodern language ('ourse / 

2 ! 2 

2 

Mathematical-Scientific txmrse. * *. 

. \ 

6 i 6 

I 

6 


* 


The schoole of Denmark liave always been closely asax iated with the church, but 
in recent years the church control lias becn1arp«*ly nominal. The clcrjry still contimio 
to instruct the rural inhabitants in the .sparsely settled sections of tlie countrj'. The 
bishop and the clergy aid in the selection of teachers and in the general administration 
of the schools. ' ^ 

The schools are under the control of civil authorities. The minister of ecclesiastical 
^ afters and public instruction has su|iervdsion of the entire educational system, includ- 
; ing the univeraty. Certain rights are vested in the local school authorities. It is the 
duty of the mieister of public instruction to inspectand regulate the schools — to gather 
statistics and to apportion the school fund. Each of tlie 18 counties has its own school 
council, and each of the 60 districts has its schcipl board, which appoints teachers, aids 
in selecting books, and arranges the course of study. Each comnumo and village has 
its school commission, which looks after the individual school. 

The elepientary sc'hools are called Forskoler. Compulsory school attendanco 
begins at the ago of 7 and ends at 14. Most of these schools are free, and books are 
usually furnished without ffls t. In most of the rural districts the sch<v»ls are coeduca- 
tional, *but this is notvtrtie ’of the schools hi the larger cities. < 

^ #4 Q A 

Tlio minimum length of the school j'oar is 240 days of six periods each. ' 

There are three divislc^is of the primary school. The first division is of three years; 
, . the secondy two years; and the third, two years. Tlie municipal si'hool of Copen- 
j hageh is repirded as the best in the cotfntry, and the methods and courses of study 
used there ere freely copied elsewhere. Coedurartion has been introduced into some 
of the elementary si'hools of Copenliagcn wi th marked suci.'css. The course at Copen- 
' h&gen'is Bcv6n years in length; in some parte of the country it is eight. 

* Thd middle aud'^ondary schools are in lAocess of development, and it is difficult 
to dtew sharp distinctions between the various kinds of schools. In some of the 
' munici^ elementary schools the highest classes overlap some of the classes of the 
intermediata schools. In ^^i^rrbageu there are confinuatlpii schools where pupils 
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I “• 

Who have finished thejirst seven school years may secure further instructions Ih certain 
subjects. short course in mathematics and its practical appUcations is given. 
These schools are groVing rapidly. 

The lowest four classes of the higher schools comprise the intermediate schools. A 
pupil enters the intermediate school at the age of 1 1 or 12 and completes the course at • 
the age of 15 or 16. The intermediate schools are called “MeUemskole.”' They 
established in, 1903 in the attempt to eliminate the abrupt brealv between the elemra- 
tar>^ and the set-oudaiy' schools. Most of the schools of this t>i)e outside of Copenha- 
gen are coeducational. *' 

After completing the four years of the MeUemskole, a pupil may enter the Real- 
classe, which continues for one year^ or he nmy^ enter tlie thn-e-year G\Tnnasium, - 
which prepares for the university. • . ' 

The Gymnasium course is composed of three subdivisions; (a) The classical oouxse 
(6) the modern fauguage course, (c) the mathejnatical-ecientific course. In all sec- 
ondary schools tlie recitation period is 50 minutes. The summer ^^ation heeins 
early in July. ^ ^ 

^There are a number of pri\'ate schools in Denmark, called Folkehoiskole. They 
toMow the intermediate school and arv largely cultural in aim. The mathematical 
instruction in these sc'hools is usually limited to facility' in calculation and correlation 
with the natural sciencee. 
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FINLAND. ^ 

Arrangement of school yeqrs. 

C' 



' 

* 


of pu^il. 

) 

School 

y«if. 

{ 

Primary 

st^ool^ 

Ljcoc. 

8^9 

9^10. . . 


• 

1 

First.... 

1 

• 2 


10-11 . . 

IM2 

12-13 

1 n irn . . , 
1 Fourth.. 
; Fifth,... 

3 

4 

5 

1 

13-U. . 
14 15. . 
IS-ltl. . , 
10-17 



Seventh. 

Eighth.. 

Ninth.*. 

7 

2 

3 

4 

• 7 

(8) 

K-18.. , 
18-19* . . 


* » i 

Tenth... 

Eipyenth 

Twelfth. 




9 


- — . 

* 


The elementary primary schools of Finland are coeducational; thf higher primary 
schools are hot. A small fee is' charged at all primary schools. Elducatioa is not 
compulwrry beyond the elementary school. 

The primary schools in cities are u.suaily di\ided into three periods: (a) The ele-, 
mentary pripaary school of two y<*ars; (6) the ordinary primary school of four years;* 

^ (c) the complementary schot»l of one year. A pupil must be at lea.st 9 yeare of ago ^ 
before he can enter the ordinary primary. The age for entering the comnlementtrv 
school varies from 14 to 17 yearn. ' » - “^7 

As the popuJarion of Finlandt^^ largely rural, and exceptionally homogeneous, the 

courses in all primary schools arc practically the same. 

There are four types of speondarj- 8chools:^(a) The classical lyc^e, (h) the r««l ly^, ' 

(c) the preparatory scl^i^is, (d) finiahHig schools (for girls only). * 

There Me 26 State lyc4es for boys and 16 for girls. The pupils who enter the ly<4e8 ' 
are from 9 to 12 y^rs of age. In the real lyc^ one more ho^l^a week is given to 
mathematics than in the classicaLlyc4e, and much more emphasis is placed upon the ^ 
study of physics. > . . - ft-v - 
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FRANCE. 


ATTangemmt of school gears . . 


Age of pupil. , 

V 

School 

year. 

Primary ! 
school. 

Higher 

primary. 

Lyc^ 

6-7 

First. ... 

1 



7-8 

SWODd . . 

2 



8-e.’ 

Third... 

:t 



e-io : 

Fourth. . 

4 



10-11 .. . 

Fifth.. 

r 

1 


11-12 

Sixth 


2 

2 

13-13 

Saventh 


(3) 

3 

^14 

Eighth 


4 

^13 

Ninth . 



5 

1V16 

Tenth 



0 

16-17 

Eleventh 



7 

17-18 ... . 

Twelfth 



(8) 






Primary education in France is free, compulK)r>^ and^aeoular. The law requires 
that every commune must have at lewl one primary' pchool for boys, and every com- 
mune of more than 5,000 jK>pulation must have a primarj' school for girls. BklucalioJ 
is compulsoiy' from the sixth to the lliirtoenth year. 

Primary' instruction Ls given up to about tlie age of 10 or U ; then more or less differ- 
entiation in training occurs. There is an elementary course of two years; the pupils 
in -this course range in age from 6 to 9 y’^ears. This is followed by an intermediate 
OQurse of two years; the pupils are from 9 to 11 years of age. Finally, there is a higher 
primary school of two or three years. Most of the pupils take only the first two of those 
. ^^if^urses and then enter a soccfudary school. The higher primary course is not offered 
iu all schools. « 

Higher primai^ instruction is of two kinds: (a) The higher primary course, and 
(6) the coiuplementaryrfcoursc. The first cUffers from the second in that it is entirely 
separate from the elemontaiT^ school and is under a different director. The comple- 
mentary course is connected with the elementary school and is under the same direc- 
tion. The higher primary school usually has a course of two, soraetimee of three, years. 
The complemefitary course is one year. Pupils who complete the course in the 
^ higher primary school are prepared for agriculture, industry, and commerce. How- 
ever, the aim in these schools is not primarily to prepare the pupil for a particular 
vocation, but to furnish a general practical knowledge of several vocations. Those 
* who wish to prepare for examination&ipr entrance to more advanced schools are put 
into a special section. To be admitted to either of the* above divisions, a pupil must 
have a certificate from the elementary school and must have taken at l^t one year 
of additional work. 

The school day lasts from 8.30 to 11.30 a. m. and from l^ to 4 p. m. Sessions ore 
held daily except Sunday and Thursday. The latter day is set apart for religious 
instruction outside of the school. Vacation begins about August 15 and lasts until 
_ December 1. Coeducation is the exception throughout the French system. 

The minist^ of education nominates an inspector of primary schools for each district. 
Superior in authority to these are the inspectors of academies; these men are really 
heads of departments of primary schools. There are 10 general inspectors of primary 
education, who stand next to the minister in authority in these schools. 

Secondary eduoatiqp is not compulsory; nor is,it free. The State cbaiges a small 
4 V fee, but numerous echolar^pe are offered . The preeent organisation of the secondary 
* tphuulB dates back to 1902. The curricala of these schods were somewhat modified 
* in 1905 Sdi4 1909. 

There is a coune oieevoh''yeara. Th6]^upiHim^yente»at'^eageo|:10 or^ 
gmdaatea at the age of 17^ or 18< The secondary school is di^ded into two eyctes, the 
flntdfourandjLhesecoiMiof ihreeyean. Pupils who enter the first section are required 

^ 
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study Latin and they may elect Gfeek; in the second section particular cmphasiB 
is put upon the study of French and the sciences; Latin and Greek are notoffered. 

Electives are offered in the second and third j ears of the second cycle. In one 
course Greek and Latin are continued. In a second course Latin and either English 
or German ore studie<l. In a third course the sciences and modem languages pre- 
dominate, and but little Latin is offered. In the fourth no Latin is offered; emphasis 
is put upon the sciences and upon modem languages. 

At the end of the ^cond cycle the^ pupil presents himself for tlie fii^ part of the 
baccalaureate degree. He must be aMeast 16 years of age. An additional year is 
tlien given to preparation for the second part of thd degree. This degree is a sufficient 
passport for entering tlie higher schods. 

The secondary schdols of France are called lyc^es. In some communes institutions 
called colleges are maintained. These are UBually of a lower grade than the lyc6ea 
and are financed by the communes. All private secondary schools are subject to 
State inspection. 

The lyc^es for girls usually have courses of five or six years. 


GERMANY. 

Arrafigrruent of school years. 


Api* of [Hipn. 


6“7 

7-S 

S -9 

9 - 10 .... 

10 - 11 ... 
n-12... 

13 - 13 ... 

13 - 14 ... 

14 - 15 ..., 
15 rl 6 ./. 
15 ^ 17 ... 
12 - 18 ... 


School 

Volk»- 

I Iiarger- ! 

1 Oynma* 

Heat gym- 

Oberreal- 

year. 

schiilf. 

j schule. ! 

! stum. 

nasium. 

schulft. 

First. . . , 

' 1 


# 



Second,. 

2 

i" ' 




Third... 

3 


^ 



Fourth,, 

4 ] 

t i*' 


{ 

*v i 

Fifth.... 

5 

3 

2 

2 

3 

Sixth... 

0 

3 

3 

3 

3 

Seventh. 

7 

4 

4 

4 

4 

Eighth, . 

8 

5 

5 

6* 

6 

Ninth , . 


fl 


g 

A 

Tenth.. . 




7 

0 

7 

Eleventh 


* ^ 1 

8 

g 

g 

Tw-elfth, 


9 

9 

9 

9 


ClassmAn a niyu^year sfcondary school. 


lipwer stage 

Intermediate stage. . 
Fpper stage 


Clasilto. 


Sexta-Vl 

Qiilnla— V 

Oimrta-HV 

Unlrtertia— lUn... 

Obertertia— OIll 

,Unter9ekunda— I . 
Obmekuiida— on. .. 

Unterprime— m 

OberprUna— OI 



The following table indicates the average number of [leriodH |>er week allotted to 
k study of mathematics in each type of secohdary^ school: 

Periods per tt>eek tn mathematics. 


( *■ ' 

Clan. ^ 

.1o«, 

iS'f'j. 
f : 

VI 

■ y. 

IV ' 

uni 

oni 

un 

on 

ITT 

.01 

■ V ' V 

? ^ \ •* " ' '' 

: * * * *^ * * * 

.'a- 

i 

4 

^ * 

4 

s 

iT-' -'--4 

a 

t 

V- » 

' 4 




. - 

• i 

- 1. 

^ u 

.e# 

Kai 
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In Germany centralization oLeducatioual authority is not carried to eo 
aa in France. Each of the German States is independent in all local affairs, and the 



educational system is characterized *by flexibihty rather than rigidity. 

jIn th6 United Stales a pupil may enter the elementary school and continue his 
course through the univexsity. The “educational ladder’' is unbroken. In Germany 
there are two di^inct systems, the lower or elementary school and the higher school 
system, ^fter a pupil has-passed his fourth school year it is almost impossible to 
transfer from one to the other. Elementary education is usually based on State 
laws; secondary education is usually regulated by ordinances of a local character. 

• In .the United States the direction of the internal organization of thfe schoolaresta 
with the local communities. In Germany it is in the hands of the various States. .The 
official to whom is delegated the highest authority in educational affairs always has 
some other State duties. In Prussia the highest official in education is the minister of 
public worship and ediK^ation; in Bavaria he is the minister of the interior, of public 
Worship and education; in Wurttemberg he is the minister of ecclesiastical and school 
affairs. 

The various subdivisions of the schools are under the immediate direction of sub- 
ordinate ministers and of directors and school councils. All of these authoritit^ are 
State officials. The community looks after the external administration of the schwl, 
such as the erection, equipment, and sanitation of buildings. In some of the largo 
city systems, a school superintendent k appointed as pnifeseional advisor. The 
appointment of all teachers must be confirmed by the State. « 


Education is compulsory from the sixth to tlie fourteenth year (sixth to t lie thirteen tli 
year in Wurttemberg), and there are practically no illiteraU>s in Germany. 

The elemontery schools are called Volksschulen, and are all free. The majority of 
the teachers are men, but the percentage of women issttadily increas^g.. Most of the 
Volksschulen have an eight-year course. The school day consists of four or live 
periods. Itbeginsat7or8insummorandat8or 9inwinter. The number of classes 
% depends upon the size of the school. All Volksschulen jnust conform to certain mini- 
mum requirements prescribed by the State. 

^ Most of the German §tates make it special provision in the elemontarj' sclioole for 
the education of backward and of exceptionally gifted children. The st'hools are 
divided not only vertically, but horizontally. The brighter children liave a richer 
curriculum, usually including a foreign language. Normal pupils require eight years 
to complete the course in the Volksschule. Ver>' able pupils, after tw'o years’ attend- 
ance, are put into special clauses which prepare them for tlie Gymnasium in one and 
one-half instead of two years. For backward pupils, courws of from 7 to 10 years are 
offered. ^ ♦ 

The middle schools of Germany are called MittelschLleu, higher elemeutaiy^ sc lioole, 
or Btirgerechulen. They are intermediate between the lower elementary and the sec- 
ondary school from the point of view of courses offered. Attendance at these schools 
is not a prerequisite for admission to Uie secondary schools. MittelsrJiulen are espe- 
cially common in the States of southern Germany. Some of these are for boy.s, some 
for girls, and some are attended by both boys and girls. The course is usually nine 
years in length, and the lower grades overlap the primary school. The curricula in 
schools are adapted as far as possible to local and in^lividual needs. Tlio schools 
are largely utilitarian in aim. Usually not more than one foreign language is studied , 


. but exceptional pujiila may stud^ a second foreign language after the seventh year. 



BECONDAnt W^HODU. 



TheL^^exnenj^y^echpols M usu^I^ djsnooQiinat*^*^ 
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Soj^ujuu* schools are usually maintained for boyaand pirlrf, except in WurttemburK, 
Baden, and liease, where mixed classes are common/ In ^11 of the States, mixed 
claases are found in the small schools in rural coinmuiiitioe. Most of tlie secondary 
sc hools for l>oys are public , and many of those for ^rls are private The maintenance 
of the elementary K’hool usually falls uf)on the community. Cities aud towns main- 
tain their own KK^ondary’’ sc'hools. There is a tendency to provide more lilx'iully for 
public secondary (ducatioii for girls. ^ 

A few 8t\'ondar>' .^cliools have preparatory i^'hoole ( Vorsciuilen), but entrance is 
usually made from the tliird or fourth grade of the elementary schoctle. Most of 
w*<:ondary schools have a niiie-y(>ar course, but some liavc a course of six y«us. 

^promotion is by clasK?s, not by subjoc’ta. .A^pupil who fails in two major subjects 
is not promotcKl . The maximum size of claasos is 50 in the lower stage'. *i0 in tlie iiiter- 
mcxliate, and 30 ii^lhe upper. ^ 

The st'iiool day hc^gins at the same time ^ in the <-Iemc*ulary school ami consists of 
five or six periods of 40 or 50 minutes each. 

There arc tlm'e kinds of higher schools with niiie-y(-,ir courses: (u) Gynmasium, (6) 
Realgy'mnasium, (c) Oberrealschulo. 

The (\>'mnasiura is the (iassical mroudary school. Hotli l^tin and Greek are 
tatight. i ^ * 

In the Kt^algyinnasitim no Gn^ck is taught.. latin, the inotlem languages, and 
mathematics are empliasizod. 

In the Oberrealrtchule I^tin ami Greek are not taught, huteinpliasisiH pla<'ed ujx)!! 
tlie modem languagt^and science. 

In all UmK> types of scluxjla German, history, religion, and matliematics are taught. 
^ The fundamental idea in organixing die lUalachuIc was to prepare for Uie commercial 
professions, as the Gymnasium prepares Jor the learned pn>fc*8sious. The curricula in 
most of the Realst'huleii liave been eiilatged- to meet the demands for broader culture. 

After the first three years in a secondary schtwl it is almost iin}K)eiuble for a pupil 
to transfer to another typo of school. Tliis means that parents must decide by the 
time tlioir ehiUlrcm are 9 or 10 years of age wliich ty}>e of w'hool they wiah them to 
enter. In order that, this decision, which is almost irrevocable, may be* postponed 
until the diild U a few years older, in.stitutions called KehtnngymnaHia and Heul- 
gymnaaia have been ostabliahed. In these schools a commi^t fotindatlon for all three ’ 
.,.ty p(^s of seetuidary schools is laid in the first thnKj years. At tlie end t>f this period 
one see Lion begins the study of English, and emphasis is later pul upm Uie natural 
sciences (lU'alschulo and Olnwalschule). Anotlier sfH’tion begins the study of 
I^oin, and two years later this sec Lion is subdivided, one divisiou (Gymnaahim) 
beginning the study of Greek and the other section (lU^algynmasium) begibning the 
8ludy-of English. This general plan is sometirnos called the Frankfort system. 

Most of the Stales now maintain seiiarute high schinds fry girls. The curricula o'! ' 

these S' hools are not unlike those of tlie Keali»chu)e, except that leas ^phasls is 
placed upon si-ieiice and inathenialics. fn the boys' KC'InHfIs all of (he U*a<'herH are 
W men. In the girls’ wh(M>ls sopie of tlie teachers ixrvt men. 

Fof a description of the conducting of classes in the various types of schools the 
, reader may consult “Mathematics in the St'hools of Prussia,” by J. \V. . A. Youiig, 
published by Longmans, Green & Co., Now York. See also “The present Teaching 
of Mathematic'S in Germany" (Bureau of Pubiicaiions, Teachers College, Nc-w York 
City); for details in regard to courses in inathom sties in the secondary schools of the 
more important German Sutes. 
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HOLiLAND. 

Arrangeimnt of nchool yeari. 



Age of pupil. 

1 School year. 

1 l^raary 
i school. 

1 

Bilrgcr- 

schule. 

Kiddle 

school. 

Gym* 

nasium. 

5-7 



1 1 1 

1 

1 

i 

^ 



1 2 ! 

! ■ 1 

t 

fk tfl 



3 





10-11 

11-12 


! Fourth 

4 

5 

i 1 


13-13 




1 



13-H 




2 i 



14-15 





z 


15-16 





0 


16-17 






? 

17-18 






5 

A 

! " '! i 1 

, V 


There are many large citiea in Holland, and to u ruusiderablo ex ten l lliey deUTmiue 
the ^eral character of the primary and ho( on clary education* Although complete 
religious liberty prevails ihroughoiit the Kingdom, the various religious donoDiinatioua 
exercise great influence in educational matters. 

The minister of the interior is in charge of all State udministralion^schooJs. There 
^ are 3 general inspectors and 25 district inspectors, and those have sc'vcral stibordinales. 
These officials are appointed by the sovereign and are paid by the State, 

- The local civil authorities, the comnuinal burgomaster, and the c'ouncil have 
charge of the Icx'al administration of the schools. All needs and conditioiiH are 
reported to the commtinal cotincil by the school boards. 

The primary school comprises the first six schoc^l years. The pupils usual^y enter 
at the age of 6, Boys and girls attend the same school and are instniched U)getlier. 
Pntnary instruction is given in the day schools, the evening schools, and in Uie* con- 
tinuation schools. Attendance at the day .sc hool is obligator)- for all children from 
7 to 13 yearn of age. 

There are between five and nix thousand pttblic day schools in Holland, and almost 
two ihou^d private primary schools that have l>een subsidized by the Sute. 

The primary schools are. open all tlio year except on holidays. Promotion from 
^de to'grade is upon the basis of examinations. A pupil who completcalhe i:omee 
in the primary school in a satisfactory manner is given a certificate of honor. 

The secondary schools may be public or private. There are four general subdivisions: 

1, Bfligher schools, 

2, Hi^er BOigher schools, 

3, Industrial, trade, and technical Brhtxils. 

4, Agricultural schools. 

These schools are sometimes called the middle schools, to dislingtiish thorn frt>m 
the Oymnasia, 

The^ immediate supervision of all public secondary schools is exeW'ised by local 
committees approved by the minister of the interior, who ts supreme in all matters 
relating to the secondary schools. 

Pupils may enter these schools either by examination or \ij>on presentation <»f a 
certificate from the primary school. 

\ , BQri^or schools are especially for the children of the tradesman, mechanic. 

and the agriculturist. The law requires that such a school must be maintainecLii^' 
.V every community having a population of niore than 10,000. 

to become engineer*, architect, 
Thow who expect to enter tho service ofitho State abo attend 

'.y- , ^ I ' 
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these schools. The dipluiua adauts the pupil without examination to certain of the 
spec-ial higher schools. * ^ 

The Higher Btirgher schools have two courses, one of 6ve years and the other of 
three. The tendency is ^ extend the course to six years. These schools offer espw- 
ially through instruction in the sciences and modem languages. Entrance ist>y 
cxamirtftion. A candidate for admission must be at least 12 years of age. A pupil 
who successfully completes a course is given a certificate which is of value to him if 
he seeks a civil or commercial appointment. There are about iOO Higher Biirgher 
schools in itolland. Both boys and girls may be enrolled in these schools. Only 
male teachers arc employed. 

The Higher Bfirgher schools offer the majority of th«^pupils the best opportunity 
for a gowi, general secondary education. A graduate of these schools can* not enter & 
university until he has studied one year of Latin and of Greek, an Belgium the 
8 cion (!06 and the modern languages are considered as equivalent to the ancient lan- 
^lages in dignity and in importance, but the classical idea still prevails quite largely 
in Holland. 

There are numerous types of industTial and technic schools. The course in these 
schools varies from one to five years. The Biirgher schools make provision for oom- 
mercial cnlucation. There are several schools of industrial and household arts for 
girls. Women frequently predpminate on the boards In these schools. In all of the 
ItM'hnical schools a good deal of attention is devoted to the subject of drawfng. 

Agricultuml education receives a great deal of attention. A special inspector is 
in charge of the agricultiiral schools. Most of the schools of this t>T>© offer thorough 
courses in colonial agriculture. A special State inspector has supervision of the 
agricultural schools. 

In addition to the schools mentioned above, every community of 20,000 inhabi- 
tants must have a Gymnasium. These prepare especially for the universities. The 
age of admission is 12 to 13 yfmrs, and the candidate for admission must pass an exam- 
inatiofh in the mother toitguo, French,, reading, writing, histor>% and arithmetic. 
The course is six years in length. There are about 70 Gymnasia in Holland, public 
and private. 

The inspection and examination of the schools is very rigid and effective throughout 
the country. 

* HUNGARY. 


> AnangemeTit of school years. 


A(^* of pupil. 

(^hool 

>'ear. 

Volks* 

schule. 

nOrper- 

schule. 

Oym* 

nesium. 

^galacfaule. 

6-7 1 

First 

1 

2 

3 

4 

5 

6 




7-8 . , 

Sooood 

.Third 

j ..... 







9-10 . 

Fourth 

Pirrh 




la-n 

j 

( 

1 

a 

3 

l| 

1 

3 

3 

4 
6 
6 

7 

8 

i 

a 

3 

4 

5 

6 * ' 

7 

8 

1M2 * . 

Hixth 

»-l3. 

Seventh 

13-14 

Eitrhth 


14-15 

Ninth . 

** /*. 

15-16 ... " 

Tenth 

* 

16-17 

Klevcnth 


17-18. 

Twrfllhh • 


^ — .. ... 

'1 


02452^-16-^ 2 
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'CURRICULA IN MATHEMATICS. 


The number of hours devoted each week lo the rftmiy of mathomaticn and of pi’o- 
metric drawiiip in the Gyinnasiuni and. Ilealscrhulo ib indicaUHl in ilie following: 

^ Periods per week in ?naM^jna/jc^ and geometTic draiving. 


(,' looses. 

Oymna'Jium. 


i 

HfaLschuU'. 

1 Total. 

Mattie- 
' nifliics. 

Opomeuie 

drawing. 

1 Total. 

i Mat ht*- 
[ malice. 

(i('ometric ' 
drawing;. 

Virst ..t 

1 

4 ! 


1 - 

* 4 

*4 

g 

Second 

A 1 

1 3 ; 

i 7 

4 

4 


Third 

3 1 

: ^ 

5 

3 

;; 

5 

Fourth 

3 

1 ^ 

• .*) 

4 

2 

Q 

Fifth ; 

3 ' 


3 

5 



Sixth 

4 


4 

4 



Sevmth 

3 



1 3 


4 

i 

EigHh 

‘2 


9 


3 




1 1 

1 _ y_l 


Total 

a'. 

10 

1 M ' 

! ' ' " 

1 i7 

43 


In Hungar>s^ in Austria, the minister of education is l.he liipliest school offitlal. 
lie ifl assisted by a staff of subordinate ministers and numerous s< hooI ins()ectorB. 

The elementary schools include the national, private, and city schooln, but tlioro 
is a certain imity in the courses, because all pupils are required to pass the same 
examinations. Boys and girls are usually taught in separate institutidns, but coedu- 
cational elementary^ schools are not uncommon in the less densely populated districts. 
The course in. the elementary school is six years in length. Tlio law provides for a 
minimum school year of eight months iii the country and nine in the city. Educa- 
tion is compulsory from the sixth to the twelfth year. 

The Bik^rschulen are much the same as the corresponding w hools in Austria. 
The course is u^ally four years in length, but some schools odor six or eight year 
courses. Some of the Btirgerschulen are supportetTby the State, some by rtdigioua 
organizations, and otheis by the communities. The girl and boy may enter these 
schools after completing the fourth class of the Volkschule. Tlio entering ago is 
usually 10. Both male and female teachers are employed. 

In the BOrgerschulo for boys the same subjects are usually taught in the first four 
years as in the first four years of the Gymnasium and Realschule, with the exception 
of La^ and FVench. The practical aim of the Barsarschulo is indieau*d by the 
introOuction of some subjects not taught in the Gymnasium and Realschule. Tlip 
BUigerBchulb does not attempt to prepare the pupil for higher ecfucation, but sooka 
to emphasixe the practical subjects and to lead te the higher vocations. Attendance 

these schools does not excuse one from service in the army. Pupils may be trans- 
ferred certain classes of the BOrgerachule to the Gymnasium and Roalst^hulo 
end vice veite by passing examinations. The change that is gradually taking place 
in the BOrgerachule is evidenced by the factjthat Latin is now tauglit in ^mo of the 
boys’ schools, and some of these schools are not unlike the Gymnasium and Rcal- 
schule. 

The secondary schools of Hungary are of two kinds: (a) The Gymnasium, (6) the 
Realschule. Both tjrp^ of schoo| have an eight-year course. A pupil tnay enter 
by.^xaminadon after comjpleting the first four clasps of the elementary ^*hool. 

In the Qymnanum Latin ia sludied in each of the eight claseos and Greek in the 
lart fo^. . The study of Latin is obligatory. In many Gymnasia a pupil is permitted 
to electmine iabj^t instead Greek. German is Uught after the se^nd close. 

Ip U n is:npt a t^uiipd subj^Qct in .the.i^alschule, but it is eomedmes offered in 
• in ih’e ReakdiuI^lGexman is toUgJit ih^aU cla^ and 
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in the last six. Mathematics is treated more extensively and more intensively in 


th* Realflchule than in the Gymnasium. 




Sepirate secomiarj' schools of a distinctive type have recently been established 
for pirls. Thest; E»ohoo Is offer a six-year course and may be entered by examination 
after the completion of the sixth year of l^p elementary school. There are now two 
kinds of liiph schools for prls. In one of these especial emphasis is placed upon the 
modern Inngua^eg and domestic science; in the other the course closely resemUos 
that of the Gymnasium for boys. Both men and women are employed as teachers 
indhe high school for girl.*!. ^ 

ITALY. 

Arrangement of school gears. * » 


I 


I 


of pupil. 


Secondary school. 


School 

year. 


! Kkraen- 1 
tary ; 
school. ; 


Clftsstcal school. 


Licoo, 


6“' ^...1 First... 

■ ^ Second. 

\.l Third.. 

1 Fourili. 

' Fifth 


10- 11 “I 

11 - 12 ... 

12- 13. .. 

13- U. . . 

14- 15... 

15- 10... 

16- 17... 

17- 18..,. 


Sixth.. 

Seventh 

Eighth. 

Ninth.. 

Tenth., 

Eleventh 

Twelftli. 


.2 |. 

3 !. 

4 

5 : 


Modom 

school. 


The minister oi public instruction is at the head of the national educational system 
and is a member of the cabinet . There is a higher council of 3G members, 12 of whom 
ore nominated by the* minister, 12 are dpaignated by the ordinary ^nd extraordinary 
professors of the universities, and the remainder ahe olected by the senate and the 
chamber. Of these 36 members, 15 are appointed by the minister as a special com- 
mittee in char^ of all matters pertaining to higher education. Another group of 
members has charge of the secondary schools, and a third group has charge of the 
elementary schools. There are also several permanent Committees to act as advisers 
on particular subjects. 

There is an official (Prooveditoro) in each Pro%'ince who has charge of the matters 
, relating to public instniction within the Province. Each Provnneo has also an oduca^ 
tional council for the elemontatry schools and one for the secondary' schools. 

The elementary school usually consists of six grades. The first throe grades comprise 
the inferior and the next three the superior course. A pupil may enter school at the 
age of 6, and education is compuhory from the sixth to the twelfth >rear. After com- 
pleting the fourth year of the olementarj' school, the pupil who is f|;oing to a higher 
school may take an examination, and* if ho passes this he may enter the secondary 
school. Nq pupil is allowed to remain in the elementary school after he is 15 years 
of age or in the inferior coarse a(ter he is 12 years of age. 

Separation of pupils on the basis of sox occurs wherever the number of pupils in a 
school is sufficient to necessitate a duplication of classes and courses. Womep teachers 
predominate in mixed echoola and in elementary^ schools for girls. Men usually teach 
in the schools for boys. 

..^‘6 State assumes a sham. of the expenses for the el^m^ntary schooki and.-t^ re-^ ~ 
nJaii^derofAe expense -■ 
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Secondary ^hoois are usuaUj^ erected tod equipped by the local authorities, and the 
other expenses are shared by the Sial^ There are two types of secondary schools 
besides the^ormal schools: 

I. ^e classical school and the modem soliotd ^yiUi Lijitiu— 

(а) Ginnasio — 5-year course. 

(б) Liceo — -3-year course. 

H. Modem school without Latin — Teolmiral school— 

(a) St'uola tocnica and scuola complomciitare — 3-year course. 

' Iristituto tecnico — 4-yoar courso.^ 

Infltituto nautico— 3-year course. * ' 

Secondary* schools are divided into first and second grade. The first-grade 8C'hoolsai\‘ 
the Ginnasio, Scuola Tecnica, and Scuola Compleoieiitare. Tlio second-prado schools 
*are the Liceo, Instituto Tecnico, lustituto Nautico, and Scuola Norin>jlo. 

No pupil is admitted to the secondary schools until ho ha,s passed an examination 
(maturita). . " 

The complete classical course covers’eight yeapt, and the modem course covers seven 
years. , 

^ Girls are admitted to secondary schools upon the same ( onditioiiH as boys. The 
Scuola O/ompleinentare is for girls only. 

The secondary schools are subjet:t to rather rigid inspection by officials from the 
oflSco of the mi nister jof education. 

JAPAN, 

Arrnrhffement of school years. 


Apo of pupil. 

^^hool your. 

1 Ordinary 
1 primary. 

1 Hipher 
j primary. , 

! I 

i Middle 
j .school. 

1 


a 

1 1 

1 


S-7 






1 Spcond. 

2 



8-9 ■ff 1 

1 Third 

3 

* 



Fourth.. 

4 



10-11 


6 



11-13 ! 

hixt h 

0 



13-13 1 

fiBVPnth . , * 


1 

1 

13-14 

Fiphth. 


2 

i 

o 

14-15 

Ninth 


.3 

o 

1&-1S 

Tenth.. . 


o 

4 

16-17 

Klrvonl h. . . 



5 

17-18 

Twelfth. . 



(0) 

i 

1 1 


I^eriods per week in vxathcmatxcs. 


• 1 “ 

First 

yoar. 

Second 

year. 

Third 

year. 

Fourth 

year. 

1 

: Fiau 
year. 

Slxtb 

year. 

, Ordlnarr primary 


fl 

6 

4 

s 

4 

4 

Hisb«r prnuary 

4 

4 




Middle Khool : 

i 

4 

4 

4 

2 












The State has entire control of education, and school attendance is compulsory from 
the sixth to the fourteenth year, Tlie minister of education is a member of the imperial 
cabinet. ' 

^The school year Extends from the first of April to the first of Warch of the following 
y», The actual school year, after all vacations have been deduct^, is about 40 
wmIdb. . ' ■ ' ' 

eletoep^ arhool congistB of two subdiylfliohs. The first extends' ov^r the,, 
gn^ tod.ia ,call^ the orditiary pnniaiy. Tbe eMond»^ct^ the highei^ ^ 
eletnehtaryf eictexda 'over 4h^i ndetit^o ' or * Educadob :is compulsory i 
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in the ordinary priTnar\% but not in the higher elementary school. In some localities 
eup piemen titty education is now provided for those who can not pursue their regular 
education beyond the compulsory stages. 

Hoys and girls are usually taught in the same school and in the same class during 
the elementary bcJ|w>1 period , but middle and higher schools arc not coeducational. 
Krequently, if tljnumber of girls in one school year of the ordinary elementary 
schools or the nuniber of girls in all the clasps of a higher elementary school is enough 
to organize one class, the boys and girls arc soparaU^d. 

After completing the course in the oi^inary primary school, the pupil who expects 
to enter s higher school goes at once to the^niddle school instead of the higher primary. 

Applicants for admission to the middle school must bo male graduates of the ordi- 
nary elementary schools, not less than 12 years of-age, or must have attainments equal 
or superior to thoae of the graduates of ordinary elementary achools. Graduates of 
the ordinary elementary school arq given preference over others. 

The course in the middle w'hwl is usually five years in length; sometimes a sup- 
plementary year i» adde^' The graduates of middle,^ schools are qualified to enter 
higher special scluwls of \'ariaus 'kinds and- special industrial schools. They may 
enter military, navTil. or navigation schoals, or the higher normal school. 

The middle schools were established to give boys a higher common education, 
but many of these scdiools have become virtually prepacitory schools. The authori- 
tie^rb^going to close the high schools preparing for the imperial universities and to 
(^iblish nevv higher middle schools, for the purpose of iinpaiting to those wlio,^have 
nnished the middle^ sAool course a higher common education more thorough than 
before. 

After graduating from a middle school, a boy who^pecte to enter tlie univoisity 
may on Ur a higher sc-hool, having a course of three ^lears, vvfhich prepares for the 
uinivorsity. A boy who enters the univerHity after prej^ng in this manner is 20 or 
21 years of ago. Admission to the higher midxlle wdicnds is usually on the basih of 
competitive examinations. #turing the first year five hours per week arc devoted 
U) matliematics; during the second and third ye*are. four hours per week. The course 
in mathematics in these w^hools includes trigonometr>', algebra, analytic geometry, 
and the calc'Uus. — . • 

After a girl the ordinary primary school, she may enter a girls’’ high school 
or she may enter the higher primarv* schotd. Tlvo (‘ourse in a girls’ high school is 
.four. or five years. This is sometimes supplemented by two additional years. This 
supplementary course is the only provision for the higher education of women except 
the normal school and certain technical schools. No girl^s allowed to enter th^ 
imperial uiiiversily. 

HOUMANIA. 

, Ahangcment of school years. 




Age of pupil. 

: . ; 

Sdiool 
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school.' 

I 

1 Sewndary school. 
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* * \ 

6-7 : 

Ffrat.... 
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Fourth. . 
Fifth.... 
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2 

3 

4 
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1 

2 

3 

^ 4 

'■ 




12-13 
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14-16 ..u.^ " 



i 

.'J 2 

*- 

iwd 



Tenth... 

ElevsDth 
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' The echoola of Roumania are divided into threogroupe: (a) Primary^ (6) commerdial, 
technical, and private; (c) secondary and higher. 

The minister of public instruction has general supervision of all education and is 
officially advised by a general e<lucationalrouncil. This ci>uncil isdivid^ ^nto three, 
groups. Eacli group has general supervisron over one of 'the t\ 7 >es of ffchools enuiuer- 
‘ ated above. There are also general and district inspe<'tore for bf>th the'priinary and 
the secondary schools. 

The primary nnd the secondary^ schools are free, and education is couipulsf^ry be- 
tween the ages of 7 a’nd 1*1 years. . . ^ 

In the cities the primary schwl course is 4 years in lenjffli, and the school year u 
10 months. In rural communities the course Ls 5 years in length, and the scliuol year 
is 9 months. ' - ^ ' 

The secondary schools are of two kinds: The gyminasium and the lye^e. In som^ 
cities both types are found in the same school. Pupils may be admitted U> the gym- 
nasium by examination or upon presemation of a certificate from the primary school. 
Admission to thd lyc^e is by certificate from the gymnaHiiiin. 

There are three parallel courses in the lyc^e, somewhat as in the French sc-hools. 
A pupil may elect the mathematics-science course, the Latin-t«. ience course, or the 
classical course. ' Only a few of the public secomlary sc'bools are for girls. 

Aj)upil who Uoesnot expect to go te a university s])onds five years in tliegymnasium 
instead of entering the lyc^e. . ' * 



RUSSIA. 


Arrangement of school yc(^s. 


^ .Vge of pupil. 



1 1 1 
School 1 VrlmnK | Rwil- 
your. school. ; .schule. 

j Gvm- 
1 nasiuin. 

♦ • 

First 1 i 




Bccond. . : 2 ; 



Thiril .*1 ' 

j 

KKU... 

Fourth.. 4 ; l 

Fifth.. -.1 fr,) 1 2 

Sixth...! (h) 3 

flcvCRth 4 

1 

2 

3 

4, 

5 

0 

7 

K 

11-12 ■ 

12-13 

IS-M ■ • 

14-15 

Eighth ' ■ s 1 

15-16 : i 

Xliith 1 ' 


Tenth 1 7 1 

-> 1 

4 : 

^Eleventh' i (S) j 


Primary instruction in Russia is under either the minister of public instruction or 
the Holy SyntxF 

The schools under the direction of the Holy Synod bear about tlie same relation to 
the other schools that the church schools of England bear to the public schools. The 
synod manages the schools througli the bishop and tlie clergy. 

The primary schools usually liave courses of three or four years, but in some cities 
tj;ie course is five or six ye&rs in length. Five periods a week are devoted to arithmetic. 

The secondary schools are of the claasical gymnasium and the modern 

gymnasium. 

Gymnasia for girls are quite numerous, and the ci>urse of study indicates niat quite 
a high standard is sought. Most gymnasia for women liave courses seven years in 
length. There are some g>Tnnasia with three and four year courses. 

The following table indicates the number of periods per week devoted to mathe- 
matics in eakrh of the types of secondary schooloL ' 
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Periods per icrek in mathatiatic^, ^ 


1 



! Fint Sooond Thir'i , Fourth j 
I ywir. j year, j yt^ar. i ywir. j 

Fifth j Sixth 'Soventh 
year. [ year. | year. 
1 1 1 

KIghth 

year. 

(Uxxsical pvinnivsiuin . . . . . . 
Mu^lmujvin'tiasUitii 

i 4 ! 4 4 4 

....! '4 4i 4' 4, 

1 1 ! 1 ’ -1 

.'i ; ' 4 3 

■‘i ^1 

1 4 

..J 


SWEOKN. 



o 

Arrangement nf school years. 

' 



A^i* (if 


. School ♦1‘riiTiary 
s< h(K»I, 


First 

mvoiui... 
Thini.... 
Fourth. . . 

Fifth 

Sixth. . .. 
Seventh.. 
KiKhih... 

Ninth 

'tenth 

Kievenlh 

/...» i Twelfth.. 


7-K 

S-9 

ft- 10 

MF 1 1. . . . 
11 - 12 .... 
12-13.... 
,KF14.... 

l.Vlti., .. 
10-17. 


I 


U«\I- 
:>( UijIp. 


Cyinnu- 
sium, . 


Periods peru fv'k in mathematics. 


Ivpiiltiymnasinm . 


(.ymnashi. * 

Classes. 

■! 1 1 
First, 1 Sworn 1. 1 Third, j Fourth. 

• 

1 _j 

7 1 . ti i 6 j 6 

t ... 

6 ! 1 ' iV S 


• 1 ! 1 


Pupiln iiemiUy pntrr nfhtM)l al tlie agt; of G nr 7, and altondaiu’o is cfftiipulsory up to 
the* of It. Tlie tH.'hool year is weeks iti leivgtKl- Hoth the church and tho 
Bch(M)l are under the mipervisicyi gf the same departmetit ni tlie Government. , 

The primary school has a six years’ course. 'Hie ]>ariph ia usually the school di»- 
trict, tmd instruction Is carried ou under the s^orvision of local inspection and of 
inspectors api>unted l>y tho Govemnient. Coeducation is common in tho primary 
schools of tho rural districts. P'rom five to seven periods per week are devoted to 
mathematics in the primary schotd. 

Tho hi>»her soIkhiI is divided inlathe Uealschule and the Gymnasium. Thd aim 
of tho Keab^hule is t(f provide a p;enGrar practical tnlucation heyoiiri the primary 
‘schfiol. The course of six years is coiududed without an examinalioni In t^ll Real- 
Bchulcn four pr five periods per week are devotwl t4t mat hema ties. ^ 

After completing the fiivt five years of the Uealschule, a pupil miiy enter th^ first 
y<«r of tho R<*algymnaaium or of the Latin Gymnasium, inst^d of taking the^ sixth 
year of tlio Roalachulo. la the Gymnasium pupils are uigiid to take eubjecta for 
which they havo sptHual talent, and considerable fleedom to discontinue a subject ia 
pennitied. , * ’ \ ' 

Tho school day for secondary schools, begins at 7146 the morning and must not 
bo longer than tax. periods of .45 ininutt*s each. \ 

, With the e^^cepdon of a few of the public llealpcjiijleu, all of the secondary schools ^ 
are for boys only, and a sinall fee is charged, * Most if die higher schools for girls artT****^. 
. prira^i and they are mught almost exclusively by women. V. . ' i 

Any pupil, who is successful in pa^ng the examiimUoDs .alt the close of thejwt"*^^ "- 
t^e Oynmaaiup.isj^orml^edc;^^^ 
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SWrrZERIiAJSTD. 

Arrangement of school years. 
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Age of pupil. 

9 

School 
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Prima^ 
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middle 

HCbOOl 

(Bekun- 
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schule). 
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, school. 
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6-7 

First 

1 


i 


7-8 

Second. . . . 

2 




8-« 

Third 

3 




e-10 

Fourth.. . . 

4 

/ 



10-U 

Fifth 

6 

♦1 



11-12 

Sixth 

6 

2 



ea-18 : 

Seventh. . 


3 



13-14 ;..... 

E4ijhth...- 


4 

2 


14-M 

Ninth.. 


(5) 

3 

• 1 

15-16 

Tenth . . . 


.4 

2 

16-17 A ■. « 

Eleventh 



5 

3 

'17-18 

Twelfth 



6 

4 

18-10..^ 

Thirteenth 



7 

5 








The Canu^ differ greatly in the number of periods per week devotei to mallie- 
mafics. In the primary school one period daily is the general rule. 

Tl^ following table shows the number of periods per week devoted to mathematics, 
including bookkeeping, in the literary Gymnasium, Realgymnaaiuin, and Rcalschulo 
of Zurich. 

' Periods per week in mathonaiict. 


— — — r- 

* 

• 



YearSj 




• 

Firet 

Second. 

Third. 

Fourth. 

Fifth. 

Sixth. 

Seventh. 

Literarj Gymnasium 

5 


3 

3 

34 

4 


Reatsymnasium ^ 

f, 


6 



44 

Raabwule ' 

01 

8 

0 


^7 

_ ' 1 










Although each of the 25 Cantons of Switzerland is autonon>ou8 in all matters per- 
taining to education, there are some similar features in the various school systems. 

In most of the^Cantons the legislature appoints a general director of education, but 
iii some Cantons this authority is vested in an education^ council. Most of the 
Cantona have special inspectors for each type of school. 

The chief charactoriatic of education might l>o said to bo its v'ariability. This is 
catuted by the great geographical, economic, and religious difTorences provafling in 
the various Cantons. There is considerable dissatisfaction in Switzerland because of 
the great Variety in educational systems, and there is a tendency toward centraliza- 
tion of authority in education. The school year varies from 38 to 48 weeks. ' 

The primary ^cbools are said to be unusually efTicient in the training they give. 
The entering age varies from 6 to 7 years in the different CanU^ns, and the coaree is 
aiz years in length. All primary schools ore fr^^ and roodut'at.ion predominates 
ezeept in the laige cities, ' , 

In many Cantons a pupil whoKas completed the fourth year of tho primary school 
enterttn adyanced school called the lower middle school or tho S^kuiKyuechulo. 
Intli^ school one or more foreign languages and algebra are taught. In somo Cantona 
6 pupil en^ this type ot school after cohipleting the sixth year of the primary school. 
The course is then from three to years in length. These schools correifpond to the 
BHigerachulp^ ii) Germany ^d Austria, and to the dp^r priinary schools in F^nee^. 

' A pnpil has ccmplei^ the siz^-yeitf omtneef the may gQtef ^e 

hi^er a^dle sehool. Thera sra man/ names tissd in the VMriotis Cantons for the 
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different types of schools of secondary grade, but moet of these schools may be called 
either Gymnasia or Realschulen. The Realschulen of Switxeriand CGrrespond to the 
Obeirealschulen of Gennany. In French SwiUerlond there is even more differentia- 
tion of coiumes than in German Switseriand, and many of the secondary schools resem- 
ble tho French lyc6es. 

Ztirich is^e laigest of the Cantons, and the system there may be taken as roughly 
typical. There are three types of secondary schools in Zurich: (a) Literary Gymna- 
sium, (6) Realgymnaeium, (c) Realschule. A pupil who hM coiypleted a six-year 
course in the primary school may enter either type of Gymnasium. To enter the 
Realschule a pupil must have completed not only a six-year coursc^n the primary 
8<!h()oI, but he must have had two additional years in some secondary scrfool. 

[For arrangement of school courses in the Ignited States, see note on page 6.] 

TABLE 1. • 

Table 1 is a graphic representation of the arrangement of tho school years in diffeiWt 
countries. A heavily dotte<I line indicates that in cases tho type of school under 

consideration extends over tho p<*riod reprcsenttHl. 

The tabic portrays gt'nml conditions and not exceptional cases. 

Table 1.^ — Arrangem^t of school yean, ' 
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Table 1 . — ArranffrTruni of school years — Continued. 
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9-10 j 
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n. THE WORK IN ALYTHEMATICS IN THE FIRST SCHOOL 

YEAR. 

AtrsniA.— The pupils are taught to road and write numbers from 1 to 10, and 
the fouT'ftmdamental operatioofl are usually taught within those limits. In eomo 


^ichooie the pupils learn to read and write numbers4rom 1 to 100 during the first school 


Simple problems inyqlyiug d^ominate numbera Wilier to the childtea arp 
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BELGIUM. — Pupilfi are taught to count and to read and. write numbers from 1 to 
20. Simple exercises involving numbere within these limits are given. The readr 
ing and writing of numbers is often extended to 100. Objects are freely used t* 
develop the number concepts. From four to 6ve periods a week are usually devoted 
to arjUunetic. \ 

DENMAEK.— The first year’s work includes the reading and writing of numbers 
from 1 to 10. and the four fundamental -operitions involving numbers within these* 
limits. In a few sdiools the limit is exteudcM In 20. The concepts i. J, and i are 
taught. Almost all the work is oral and objecu are freely ui*ed. Arithmetic is taught 
five periods a week to boys and four to girls. 

ENGLAND.— The third grade of the infank department corresponds to the first 
school year in the United States. Pupils are tkught to.count from 1 to 10 and from" 
10 to 1. The various numbers from 1 to 10 atw factored. No formal addition or sub- 
traction is taught. Only the simplest exerc^s are given. The pupils play store, 
dominos, and various other game^. Measurement, using the foot, inch, and half- 
inch is taught, and pupiWeam to estimatd small distances. The terms half and 
quarter are taught by meanl of paper folding and by th'e use of numerous objects. 

FINLAND.— In tho city schools the pimila are taught to count and tp read and. 
wriie numbers from 1 to 100. The most, common measures are taught. 

In the country schools the reading and ^riling of numbers from 1 to 100 are taught 
and addition and substrarlion involvi^ numbers less than 20 are studied; The 
meaning and use of tlio terms meter, Wer, kilogram, and mark are also taught. 

FRANCE.— The course includes th6 reading and writing of numbers from 1 to 100, 
and tjie four ojM'nitions involving Uie numbers to 10. The terms meter, liter, and 
franc are taught and exten.rively \i/ed. The fractions i, and \ arc taught. Almoat 
all of tho work is oral. 

OEBhUNT. — The number/foilc from 1 to 20 is taught, and addition and eub- 
traction of numbers within rms limit. 

In some of the Germani€tates the multiplication table of twos is taught durin g the 
first school year. The ^rms meter, decimeter, pound, and mark are usually taught. 

In a few of tho the number scale is taught only from 1 to 10, but all four , 

operations are taught witliin these limi ts. 

From throe to four periods a week are devhted to arithmetic. • j 

HOLLAND. — Tho course is practically the same as in Belgium. The nUmbetB 
from 1 to 20 are studied synthetically. From 20 to 100 the tens are studied before 
the intermediate numbers. Four to five periods a week aro given Co the subject. 

HUNGARY.— The course is practically the same as in Attstria. Tho simple nuxu-* 
ber relations involved in the activities of the homo and th© school are emphaalxed. 

ITALY. — Tho pupils are taught to read and wijte numbers from 1 to 100 and to 
perform the four operations On numbers from 1 to 20. Moot of tho work is oral. 

JAPAN.— The course includes the reading and writing of numbers fn)m J to XOO 
and the four operations on numbers lees tlian 20. Most of the exerc'isos are in addi- 
tion and subtraction. A few simple exercises with numbers l>etween 20 and 100 are 
given. 

Five periods a week for 40 weeks arc usually devoted to arithmetic: ' 

NORWAY. — (No report is available.) 

BOUMANIA. — (The report does not include the work of thw school j'ear.) 

RUSSIA.— (Details of the work of the first school year are not a\*^ble; see the 
third school year.) ' ' . * 

SPAIN.— -(There is no report on the work of the elementary school.), ^ 

. 6WEX>XN.— The pupils are taught to and wriutnimabera from 1 to 100, and 
to solve simple oral problems mvolving nqmbors of un$ct^t. 


' ^ J W It’& ABLAJy p.-^-The pupUa . are taught' to iDd/wnte numbers • 


w 
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UinrSD STATES .—In many of thtf echoole of the United States only incidental 
number work U given during the first school year. In Bome echoola regular number 
woA la begun the latter half of the first year. In a few schools incidental number 
work is given during the first two school years. 

A great variety of coursee exists in those schools which provide special periods for 
number woi^ during all or a part of the first school year. «The f(^l lowing outline is 
from the New York State course of study. It repreeents one of the most advanced 
courses. « 


Pupils are taught to count, read, and write numbers to 100 and Ui memorize the 45 
addition combinations.' The drill in these combinations is given in such a way as to 
prepare for subtraction as well as addition. Pupils learn to count 100 by twos, fives, 
and tens. The children are taught to carry in addition. No attempt is made to teach > 
the science of numbers; the art of computation is emphaidzed. Oral work 
predominates, but a good deal of seat and blackboard work is given. 


GENERAL SUMMARY OF THE FIRST YEARNS WORK. 

t J ^ 

There is not much divergence between the courses in arithmetic in the most pit>- 
greseivo schools of the various countries. In general it may be said that the aim is 
to teach tho children to count and to read and write the numbers to 100; to poi form 
easy additions and eublractiot^s within thoim limits; to know the fractions J, and \ ; 
and to make a few easy multiplications and divisions involving numb^ less than 20. 
Practically all the work is oral, and objects are freely used. 


III. THE WORK IN liUTHEMATICS IN THE SECOND SCHOOL 

YEAR. 

AUSTRIA.— Drill upon addition, subtraction, multiplication, and divLrion i? 
continue, and tho oxervises involve numbers frt^m 1 to 100. The reading and writing 
of numbers is extcntlod to 1,000. The pupils are taught tho u.'<o of tho common meas- 
ures. I * . ' 

BElOimC.— Know led '0 of the number scale is extended to 100, and pupils fre- 
quently loam to mrito numbers to 1 ,000. The four o"j3prations involving numbers not 
greater than 100 are taught, and place value .w emphasize<l, Tho multiplication 
tables through 10 times 10 are built up and learned. Considerable attentiou is de- 
voted to the small fractions in common use. Both oral and written cxervis^^s are 
given, but the oral work largely predominates. 

In boys’ schools four houia a week and in girls’ schools three luJurs are devoted to 
the study of arithmetic. 

DENMARK. — The four fundamental operations are taught simultaneously for 
numbers up to 100. Tho pupils usually loam to road numbers to 1,000. The work 
in division includes divi‘Jora of tmly one figure. ' 

Banish money U studied » and tho following terms are learned and used: Meter, 
decimeter, oentiraeter, kilogram, liter, dozen, year, month, week, and day. Simple 
reductions in tho metric system aVo taught. The fractious i, arid taught 
objecrivoly and are used in simple computations. 

RNQLAMD.— -The year that inost nearly corTGs{x>nds to our t<econd school year 
called Standard I.” Thia is usually preceded by at least two yeans in the infant 
department. During this period a good deal of incidental number work is given. 

TTto general practice is ^o teach the ^ing and writing d numbers from I to IQO. , 
The course included addition and' subtract ion of two fiumbors of: one digit each, but 
no fonnai xnultiplication or division is given, Bapid addition and subtraction atf 
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emphaaired. Theee proceaseo are taught on the ** comjSletion of the ten" system. 
The fractiouB i, J, and \ are taught. 

A good deal of attention La given to the drawing of the aimpleet geometrical figured 
and to ^tunates of length. Such objbcta as cub^, bricks, and coins are extensively 
used. 

EINLAND. — The coureo includes the four fundamental operations involvinff num- 
here not greater than 100, and the reading and writing of numbers to 1,000. 

The common measures of lengtli, weight, voIum^,4ind capacity are also taught, 

7EANCK.~The pupils are taught to count and w'rile numbers to 1,000. The four 
fundamental operations involving easy combiuations with numbers* lore than 100 
are taught. Division is liuthed to di\dsors of one figure. 

The terms meter, liter, gram, franc, and their easy multiples and submultiplos are 
learned. Pupils learn to construct squares, rectangles, and triauglee. A good deal 
of einpliasis is put upon simple estimates and measurement. 

horty minutes a day are usually devoted to the study of arithmetic. 

GERMANY,— The reading' and writiftg of numbers v? extended to 1,000, and 
numerous oral exercises involving the four operations with small numbers are given: 
The operations are proved by reversing, ;,8p<H*ial emphasis is put ujxm the multipli- 
cation and division tables up to five. T^^raciions J, and ^ taught and used 
in easy problems. The terms mark, pound, motor, and conlimctor are taught. The 
pupils are required to do a good deal of measuring and estimating. Rhymes and 
games are used to fix the sequence of num*bere and their combinations. 

In all the &taU^ oral arithmetic greatly predominates. In a few States special- 
emphasis is put upon the fractional }>arta of small numbers, and upon counting to 
300 by fives and tens, 

HOLLAND.— The pupils are taught to count, rt»ad, and write numbers to 1,000. 
The four fundamental o|>enUions are quite thoroughly taught for numbers less than 
100. A good deal of einphasL< is place<i upon the comnnm denominate numbers. 

In Amsterdam four and one-half lioure a week are devoted Vo arithmetic, 

93DNGAR1^. — (See the coureo in Austria,) 

ITALY. — The course inclvidos the reading and writing of numl>ers to 1,000, and 
oral exercises involving the four operations on numbers le» tlrnn lOD, In multipli- 
cation and division the multiplier and divi»>r are limited to one-digit numbers. 
The fractions J, J, and J arc Uught objectively. The elomenUry notions of units of 
weight, length, and capacity ore taught. Numerous easy practical problems are 
given. 

JAPAN.— Notation and numeration are taught to 1,000. Pupils are taught to 
count by tens to 1,000, Oral addition and subtraction involving numl>erB \qm than 
100 and multiplication and division by easy twi>-figuro uumbors are taught. The 
use of the abacus makos/tho learning of the tables beyond the nines useless. The 
tables and the inverre operations are begun in this grade. * 

The school year islO montlia, and G porkxls a week ore devoteti to arithmetic. 

. NORWAY.-!— (No data ore available for thia year.) 

RODHANIA.— (No data are available forAhis year.) 

RUSSIA. — {See the report for the third school year.) 

SWEDEN.— Pupils loam to count, read, and write number? to 1,000; to perform 
the four operations orally ont numbers less than 60, and to perform them in writing 
on numbers lehs than 100. ,The multipliers and divisors a|^ always single digits or 
multiples of 10. The simplest common measures om studied and the easiest' fractkns 
are taught. 

S W i^aJkifcLAin) .^Details of . the course for the second year are not given 
reports. . 0^ ^Uimetic ia. thAhaaie of the work thtjCHighout the primary gredea^ a^ - 4' 
p.ut.upw.My ptpbleQM 
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UNITED STATES. — In the New York State couree there is continued drill on the 
uee of (he 45 combinations in addition and subtraction. There L» also drill on series 
in addition and counting by twos, threes, fours, and fives. The addition method is 
used in subtraction. There is contftiued drill in rapid additions. The pupils mem- 
orize the 45 combinations in multiplication. ' These are so taught as to prepare for 
division at the same time. The process o1 carrying in multiplication is taught. Good 
model forms are extensively used. No explanation of the proces.^es is attempte<l. 


GENERAL SUMMARY OF THE SECONO YEAR S WORK. 


The couiw of the HH'ond school year varies more than that of the first year. In 
general, the aim of the work may be said to be to u*ach the children to count, read, 
and write numbers to 1.000; to jx^rform the fuuciamontal operations on numbers less 
than 10(f; and to learn *the simple units. of measure. In several countries, multipliers 
and divisors ^ro limite<i to ono figure. The pupils are taught to couut to 100 by twos, 
fives, and tohs. The 45 addition combinations are learned iu this year and the 
multiplication tables involving products up to 10 times 10 are usually studied. 

Subtraction is usually taught by the addition meth(Kl and is studied at the same 
time as addition. The fractions J, and ^ are taught, aud objects are very exten- 
.aively used. The simple denominate numbers are studied and much attention is 
devoted to measures and estimates. Oral work predominates. Numerous concrete 
problems involving the experiences of the pupils are given. 

The course in the most progressive schools of the United States compares favorably 
with the most advanced courses in Europe. In the .groat majority of the sclux)ls of 
the United States, how'evor, not so much is attempted in arithmetic as in the best 
ftrhcwU of Europe during the second school year. The longer school* year and the 
longer school day enable the Europe.m teachers to devote more time to drill in fixing 
the number facts, and the pupils leaving the second grade* there are pn^bably more , 
thoroughly grounded in the fundamentals tlian is the case in thLs country. 

yr* 

m 

IV. THE WORK IN MATHEMATICS IN THE THIRD SCHOOL 

YEAR. 




AUSTRIA.— A great deal of emphasis is put upon speed and accuracy in the four 
fundamental operations. A largo amount of oral drill in given, and numerous exer- 
cises are solved at the blackboanl gr on paper. y' 

The fractions include all those with denommators 1<^ than 10. Simple ^f^ises 
invig||yixig these fractions arc given. Exercises involving simple ostimat^if^nd meas- 
urements ai;e frequently given. 

BSLQIUiC.— The pupils are given an intuitive and practical knowledge of the 
terms meter, liter, gram, and franc, and of their multiples^ and submultiples. The 
units of measure are put into the hands of the pupils whenever practicable. The • 
four operations' are explained, and computation is extendod to lara^numbers. The 
decimal notation is Introduced, and the various operations are invmved in problems, 
Bmphasu is put upon easy, practical problemn. The textbook is first us^ in thid 
grade. . In the boys* schools four hours a week and in the girls* schools throe hours 
are devoted to the study of arithmetic. * * • ^ 

: ’ BRNMARK.— Notation and numeration aro extended to 10,600." Place value, in 
tha reading ^d writing of numbers, is emphasized. The four operations ai^ tai^ht, 
,ti^ag both abstract and cenerpte numbers. ^Multipliers and divisors^not exceediug 
flguiee yte^sed, in the cm : pf powers . of 10, ,THe terms day, Week,- 
hour, 

r and Um an taughtrui^ in UM<i 
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involvinp oa^y fractions are "ivon. There ii* daily oral and written driH on the multi- 
plication tables. 

Five hours a wwk are devoted to arithmetic. 

ENQIa\ND. — I n Standard 11 the course includoH the readinp and writin<; of num- 
Inrs frvm 1 t<> l.tXH), Tlie fovir oj>erati<ms arc extembMl t'» include . ’dition of hun- 
(Insls, multiplication fif tens by units and of liiindrfHls by easy tens; : btraction of 
I tens and easy hui.driHis; division of ton." and ea-y hundreds by uniU. 

Tho'fractions A. and \ afe used in easy* additions, subtractions, multij “cations, 
an<l divisions. The tape measure and ruler are extensively used, and tb pupils 
are taught the following terms: Yard, foot, inch, one-half incli, |K>und, and one-half 
pound. They an* also taught the values of the various Knglish coins. * 

A gtKKl d(‘nl of attention is devottsl to the drawing of the simplest geometrical fig- 
urtts. TIh* pupils are retjuired to draw n‘ctangles and s<juares of given dimensions. 
Squansl paju-r i.^^ nither exten.-ively uso<l in tliese drawings. The pupils are taught 
the right anule and how to divide angles by means of paper folding. 

FINI*AND. — Place value is carefully explained. The four operatione arc extended 
to 1,(KK), for both abstract and concreU" numbers. The common unit" of length, 
weight, and capacity an* taught, and numerous exercises involving these measures 
are given, * ^ % 

Four hours a week are given to arithmetic. 

FRANCE. —A thorough review of the w*ork of the previou." gnulo is given, apd -the 
O|)erations are exteiidal to large numbers. The general hleas of fractions are intro- 
durinl. Simple reasoning problems are given, the data being selected fn>m matters 
witliin the exiH*rienco of the child. The pupils make numerous estimaU*s and com- 
[Kirisons, of distances, the metric units being usetl. Exercises involving the most 
eloinentarj* plane figures are given, and the various kinds of angles are studietl. The 
simplest ."olitls are htudieil fixan models. , 

Forty minutes a day arts devoteil to the study of arithmetic. 

QERMANT. — The number ."calo L" extendo<i to 1,000 and the pupils are taught to 
count by 10. 50, and 100. Oral atldilion and subtraction are e- ended to tiumlKirs of 
two digits, and written addition and subtrac'tiou to numlx*rs ot six digits. Multipli- 
cation up to four-place numbers by tw*o-place numbers is taught. Division of nundbers 
containing fnmi twt> Ut six figure." by numbers of one figure and by easy tens is taught, 
TIio terms mark, iK>uud, meter, centimeter, liter, hectoliter, gram, kilogram, and 
kilometer are taught, and are used in numerous exercise.". The four o|>eration8 
involving units of length and weight are given a gool deal of atlention. 

There are in Germany numerous collections of problem." designed to give facility 
in oral computation. ^ 

In most of the German States, five hours a week are devoted to the study of arith- 
metic, 

HOLLAND.— The course is pmt'tically the same os in lk*lgium. Exercises involv- 
ing the four oix»ratioys with all numbers are given. Much emphAds is placed upon 
the various weights and measures. 

Five hours a week are given to arithmetic. 

HUNOABY. — (For details, see the coui>h} in Austria.) The problems are chosen 
almost entirely from practical life. There is a good deal of freedom and vacation 
in courses. . . 

ITALY.—Notation oud immeratiou are extended to 10,000, Numerous oral exer- 
'cisea on numbers low than 100 are given. The written exercises in\'olve numbers 
up to 1,000. Multipliers and diviwrvi are usually small or else a multiple of 10. The 
docimid notation is introduced*and easy common Iractions are reduced to decimals. 
A good deal of attention ia given to practical oxerciM in^lving themetric eya^ih. 
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JAPAN,— Notation and numeration are extend od to 10,000. Oral and written 
exerc^ involve all four operatiooB. The chief aim'' of the year i» to teach writteu 
addition, subtraction, mulCiplication, and division with numbers less tlian 10,000. 

From five to ten minutee.’ oral drill is given daily to help fix tht^nuiaber facte 
firmly in mind. 

NOHWATj — (No data are available on the work of thiM year.) 

ROITMANIa. — (N o data are available on the work of this ye^r.) 

RUSSIA,-^The courw) for tho first thrcxj school years includes the four o]K*rations 
for abstract and concise numbers and the easiest fractions. Tho tables of weights 
and meaeurea and of Russian money are taught. There aro numerous collections of 
good* problems for use in the primary schools. The fundamental ideas of geometry 
are taught by means of paper folding and cutting, using square.^ rectangles, and 
simple solids. Tho pupils do not use a textbook. 

Five hours a week are given to arit hmet ic . 

SWEDEN. — (Tho course is not given in detail. See tin; .sixtli school year.) 

SWITZEELAND.— Notation and numeration are taught to 1,(X)0. Mental ari!h- 
metic is the basis for all work. Calculation, and not reasoning, is emphac-izod. All 
the operations are taught. 

tlNTTED STATES. — (Now York State course.) Drill in. counting Is continued. 
The pupils aro taught to count by fives to 100, beginning with 0, 1, 2, 3, or 4, and 
by sixes, beginning with each of the numbers from 0 to 5, inulusivo. In short divi- 
sion, 5, 3, 4, 5, 6, 7, 8, and 9 are used as divisors. Multiplication, with two or more 
figures in th1) multiplier, is Uughl. Definitions of the terms addend, sum, minuend, 
subtrahend, remainder, multiplicand, multiplier, product, dividend, divisor, and 
quotient are learned. Pupils are taught to measure, usuig the inch and the foot. 
Square inch anrf square foot are also taught. The fractious i and \ are applied to 
the use of the linear unit in measuf ;ng. ' ** 

During the second half of the year the following topics aro laught; Long divLuon, 
multiplicatiou tables of the tens, elevens, ant^twolvea, and their use as divisors in 
• short division; tests for divisibility by 2, 3, 5, 9, and 10; the definition Zi factor and 
prime factor. Tho pupils memorize tho prime fa<rtors up to 25; linear and equaro 
measurement of objects in the school room, and liquid measure are taught. 

A great deal of attention is ^von to oral drill and written’ work for accuracy and 
rapidity in the four operation'ij. At tho ch>so of the year the pupil is expected to bo 
able to add, subtract, multiply, and divide iuteger.s with accuracy and facility. ' 

’ /GENERAL SUMMARY OF THE TllIItD YEAU’S WORK, 

There is greater varibly in the third-year cour.-^c.n than in those of the fii#t and 
second ecdiool .j'cara. In a few of tho countric? — for example, Holgium and Italy— 
the nototion of decimal fractions i.-< introduced. This is usually not done in aho 
United States until the latter part of the fourth or tho early part of the fifth year. 
It is a common practice abroad to inlroduco fractions with denominate miinbom. 
In all of tho European epuntrioa and in Japan oral arithmetic greatly prvdomin'atcH. 
In Japan' a special part of the recitation is sot apart for this oral drill. Tho toxtbookri 
in several of the countries, notably Germany, Austria,' and lUly, aro cnlloction.s of 
problems rather than expositions of number. 

In most of the schools subtraction is taught by tho addition method . 

At the end of his third school year tho German boy may eitficr (1) cotilinuo in tho 
VolkaBchule, (2)pa« to the BOrgereediuie, or (3) cnlbr a secondary school (Gymnasium, 

' . Ne^lgy mnas au ^ , or Oberrcalschule). Tho Russian pupil may enter cither iho 

Gymi^ium. If ho pfofers he may continue in the prmary achool 
Va^Vear or.two haore. fh flwoHan thA nVimarv 
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V. THE WORK IN MATHEiL\nCS IN THE FOURTH SCHOOL 

TEAR. 


ATTSTBIA. — Much attention is atill given to speed and accuracy in the four funda- 
mental operationi*. A large amount of oral drill is prc^ded. The idea of fractioifs 
is extended, and decimal fractions are introduced. N umeroi^^exercises involving 
easy operations with common and decimal fractions are given. The common units 
^ of weight, length, surface, capacity, and money receive a good deal of attention. 
fiELOniM. — C'omg^n fractious are formally introduced, and the reduction of com- 
mon fractious to decimal frictions is explained and practiced. Numerous practical 
problems involving the systems of weights and measures are given. The Subject of 
decimal fractions is correlated with that of the metric system. The fundamental 
ideas of simple proportion are taught. Simple inten^ is begun. 

DENmXkK.— T lie four operations are extended to exercises involving large num- 
bers. Multipliers with three and divL'^ors with two figures are used. Addition, 
subtraction, multiplication, and division of denominate numbers are taught. 

The concept of fraction is extended to include all fractims with denominatore not 
greater than 10. 'Hie pupils are required to find fn^ional parts of a number. 

The fundamental ideas of simple proportion are taught. The metric unite are.used 
in Dtany of the problems. 


EKQLANB. — The tens, hundreds, and thousands groups are studied. Much 
emphasis is laid upon the factors of numbers less than IW. Addition is extended to 
numbers of four figures, and eubt ration is extended to hundreds and thotisands.' 
Multiplication by easy hundreds is* taught, and division by easy factors is studied. 
The four operations are employed in problems involving monejr, yMds,. feet, inches, 
gallons, quarts, pints, pounds, and ounces. Ascending and Seeconding reductions 
are presented. The pupils are taught to uso.the fractions J, J, i, f, | to J, and ^ 
to Numerous problems involving these fractions are given, and they are reprt^ 
.-ented on lines and by mewis^ paper; folding. The use of the' measuring tape isa 
taught. ^ \ ^ 

The pupils are made familiar with the idea of bisection by paper fading. A stud)'* 
is made of squares and rectangles. The pupils are required to measwe and compare 
the oppoeuie sides and the diagonal. The equilateral and isoecelee triangles are 
briefly HtudW. Figures are drawn to easy scales and simple geometric patterns are 
constructed. , 


FINLAND. — Both common and decimal fractions are taught during the year. 
Most of the common fractions have small denominators, and most of the exercises du 
not involve decimals of more than the third older. The pupils are taught how to 
reduce a common to a decimal fraction. The hindamental ideas of ratio and propor- 
tion are taught. Some very elementary problems are (riven in simple interest. 

FKANCE. — The ideas of common fractions are extenmni, and decimal fractions are 
introduced . The four operations are applied to decimal fractions. The fundamental 
ideas of J^i^orlion are studied, and a few pqeblems are given involving simple interest. 
There is a "good deal of attention given to problems involving the legal systems of 
weights and measures, and the four operations are ihvolv^ in many mental problems' 
Pupils are required to repreeent at the board and on paper the simple geometric 
figures and to study from models the hindamental properties of the cube, prism, 
cylinder, and ephore. The texts include numerous problems relating to losses cause<i 
by alcoholic drinks. ^ 

OEBMAKT. — In Qerman^ha pupil generally spends his fourth acl^ol year in the 
VolksBchule, the Gymnasium, the Realgymnaaium, ortJte Oberroalschule) althou^, 
as in other countries, there are o4n>r types of schools which he may attend. ' 
Courtei^ the Fofhscftu2«.--<)ralmultiplicationby ^15; and26iapraeei^ 
operations denmnina^ ntimbe^ me studi^; 
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tioM are given. Notation ai^d numeration are extended up to seven places. Con- 
tinual practice is given in the four operations. Multiplication involves multipliers 
of four digits, and division involves three place divisors. 

Decimal fractions are taught to three decimal places, and the subject is closely cor- 
related with the metric system. Denominate numbers are frequently written tn decimal 
form. Ascending and desceftding reduction are applied to the metric system. Addi- 
tionand subtraction of common fractions are taught, and aliquot parts t\ro freely use<l 

In some of the German Volksschulen formal written arithmetic begins with this 
grade. Applications are postponed until the processes are fixed. 

Course in Ou Gymrumum . — The (our fundamental operations with abstract and de- 
nominate numbers, are extensively drilled upon. The simple measures of weight, 
length, capacity, surface, and voltmfc arc taught. Problems involving parenthesis 
are given. The ideas of common fractions are extended and decimals are given 
some attention. 

CouTM in the /?ca%mnosium.— The course in this typo of school is the same as for 
the Gymnasium. , ^ ", 

Corww in the OberreaUchule . — Four hours a week are given to arithmetic. The course 
.includes drill in tho four operations with abstract and denominate numbers; practice? 
in decimal notation; the rules for divisibility by one place numbers; prime factors; 
multiples and divisors. The ideas of common fractions are extended. Oral arith- 
metic receives a good deal of emphasis. 

HOLLAiO).— The four operations with integers are thoroughly reviewed . Emphasis 
is placed upon denominate numbers* and the various common units of measure. 

The concept of fractions is uxiended; "decimal fractions are taught and pupils reduce 
common to decimal fractions. The rectangle, cube, and parallelepiped are studied. 

Four and a half hoius a week art' given to arithmetic. 

HTTN GABY.— The attempt is made to secure a high degree of accurac>^ahd a fair 
degree of speed with the four operations. A thorough study is made of denominate 
numbers and the simple units of measi^re. The decimal notation is taught and the 
concept of common fraction is extended. The pupils learn how to reduce a common 
to ^ecimal fraction. ^ 

iJaLY.— T he written work includes tho four operations with integers and decimal 
fractions; tho reduction of a common to a decimal fraction; a study of the Roman 
numerals; and numerous practical exercises on tlie metric system. 

The pupils are tau^t the fundamental properties of the simple geometric figures. 
Free-h^d drawing forms an important part of the work. The rules for the mensuration 
of the common plane figures and the names of the solids are taught. 

JAPAK. — The chief aim of the work of the' fourth school year is to rccure a high 
degree of accuracy and speed in computations involving numlram leas than 100,000,000 
and to teach computation with compound and decimal numbers. - 

Multipliers are usually of two or three digits, and divisprs and quotients are usually 
of not more than three digits. The pupils are taught to find a fractional part of a 
number. 

In compound numbers the units of length, distance, weight, capacity, area, time, 
and money and taught. , 

Decimal notation is taught only to thousandths in this echool year. 

NOBWAT.— {No report.) 

BOtnCA^nA. — ^The four operations are extended to larger numbers; the decimal 
notation is introduced, and tho relation between common and decimal fractious is 
emphasised. The various metric units are studied. 

BlTSSIA.—Tho Gymnasium the ^Ischule begin with the fourth school year. 
A pupil may continue corttBe in the primary school All courses for tho fourth 
are moi^ l^e.fo^ operatic^ are empbasised. Common and decimal 

^ Qymnairium :fdur . houni' a ' week are^^evot^ to 
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aritUmctic. ^(caBurumentt* and eaay drawing tu tK.ale form an important part of the 
course. 

SWEDEN. — The Realschule begin? the fourth echool year and laete for six or 
seven yeans. Four hours a week are devote<l to mathematics. 

There is conlinuwl attemimi ^iven to the four oj>eratioUH. Common and decimal 
fnic-tions are introduced, and easy (*xamples involving them are solv(Hi. Only inte- 
gers are usikI as uiullipliers and divisors, and no remainders occur in the divisions* 
The study nf the metric system is continued. 

SWTTZEELAND.— The alic'mpt is made t<r develop speed and accuracy in the 
four op<*ration8 with integers and denominate numbers. 

The decimal notation is intnKluctd, and the ideas of common fractions an? extended* 
The four operations are taught for both integers and common fractions; only easy 
problems are considered. A good deal of attention is pul ui>wn estimates and drawing 
to scale. 

TINtTED STATES. — (New York Stale course). Roman numerals are taught from 
] to 1(X) and by hundreds to 1,000. the pupils learn to read and w'rite United States 
money, to use cancellation, when ixwsible, in the solution of problems; and to usO 
the tenns pint, quart. p<*ck, and bushel, (’ommoii fractions are developed objec- 
tively. The pupils arc taught '.to change fractions to e<juivalent fractions of higher 
and lower denominations; to add and subtract fractions the denominators of which 
do not contain more than two digits; to multiply a fraction by an integer and by 
fraction, and to multiply an. integer by a fraction; tod?\ ide a fraction by an integer 
and by a fraction, and to divide an iniegir by a fraction. The principles for multi- 
^)lying or dividing a fraction by the proper oiK^ration upon its numerator or denomi- 
nator are taught; also the effect of multii)lying both terms of a fraction by the same 
number or dividing hot li by the same number. 

There is continmd drill throughout tlie year on the four operations with integers* 
.\ddition and subtraction of mixed numb<*rs are taught. The pupils learn how to 
factor and to find the least comltion multiiilo of nu inhere to 100. Problems are care- 
fully stal(Ki before being solved . Cubic measiin* is taught. Volumes studied include 
cubic inches, cubic f(M‘t, and cubic yards.' Simple problems are given in bills and 
account*. 

> 

GEN ERA 1. SUMMARY OF THE FOURTH YEAR S WORK. 

At the close of the fourth^ school year (in Gennany, the third school year) the pupil 
may entera “higher” school of some sort; in Austria the Gymnaaium, thoRcalgym- 
iiaaium, or the Realschule; in Franco, the higher Jirimary or^yc^e; in Germany, 
Gymnasium, the Healgymnasiuni, or the Oberrealschule; in Hungary, the BOrgcit- 
schule, the Gymnasium, «r the Realschule; in Italy, the GUinasio, or the modorxs^ 
school; in Roumjnia, the Gymnasium; and in Switzerland, tKe middle school. Con- \ 
ditiqpB are such that pupils can not well entera “higher*' ©chool,except at the begin- \ 
ning; so that the fourth (or the third) echool year is the last year of the primary for 
many European pupils. * ^ * ■ 

Tlio attempt is made to fix the four operations for abstract and denominate numbeortf 
firmly in mind by the time the puptj has completed bis fourth school year. In all of 
the countriee a large amount of both oral and written drill is provided. Speed and * 
accuracy in the fundamentals are watchwords everywhere. In addition, the Con- 
cept of common fractions is much extended, and the decimal notation is introduced# 

In several of the countries, only addition and subtraction of conunon and decunal 
fractions are taught, but in others multiplication and division are ;dso included in 
thq course. When thin is done, only the easy cases are usually considered* 

.The general^use of the metric system ih the copntnes of CctntineQtal Euro^mmak^. - 
the introduction of decimals pn^tinble at an earHer date Uw in the 
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CTTBRICULA IN MATHEMATICS. 


Most coursee in the United Statee are not 80 advanced aa the New York State couree. 
in general, it m&y be said that the coureee in European countries include all that is 
offered in the United Stales during the fourth school ycor and a good deal of the work of 
the fift^ school ye^r. The formal study pf common^ or decimal fractions is seldom 
begun in the United States before the fifth school year. » 

In most of the Fhiropean countries emphasis is put upon computation rather than 
upon reasoning during the first four stdiool years. 


VI. THE WORK IK \L\THEMATICS IN THE FIFTH SCHOOL 

YEAR. 

AVSTBIA.— The fifth Brhool ia the last year of tlie VolWhule and thirst 
of the Gymnasium, Realgymnasifuu, and Realschule. 

Course in the Gymnasium,— Th{i four operations with abstract and denominate mnn* 
bers are continued. Roman notation is introduced. Austrian money, weights, and 
measures aro studied. Common fractions are studied iu connection with denominate 
numbers, most of the fractions being of small denomination; and the study of decimal 
fractions is continued . 

The work in geometry' is of a proptedeutic nature. The cube and sjihereare studied, 
^ercises with ruler, compasses, triangle, aud protractor are given. A good deal of 
emphasis is placed upon the ‘measuring and drawing of easy geometrical figures. The 
pupils are made familiar with the common solids. The constructions include angles 
of 30, GO, and 90 degrees; isosceles, equilateral, aud right triangles; parallels; and 
perpendiculars. The pupils find the areas of squares and rectangles, and the volumes 
of cubes and right prisme. 

Conrsf in Realschule and^l offcsacAnfc.— The course is practically the same as in the 
Qyi4nasiuin. Even more attention is put upon the securing of sptMHl and accuracy 
in the four derations with integers and fractions. 

P AriUiiuetic taught in verj* close connection with geometry in all ty'pes of schools. 
The two subjects complement each other ami form one instruction unit. 

The pupils make numerous simple models of pasteboard and sticks. Planes and 
^ solids are taken up in close connection , since the study is made from models. 

Three hours a week are usually devotwl to the study of aritliinetic and oue to - 
Ijeomoliy. 

^ Cot(r#f m ifeafyymna«iwm.“'i'ho course is the same as iu the Realschule, except that 
there is no special period for the stiuly of geometry. 

BXLOIITM.— The four processes with integers, common and decimal fractions are 
explained. Quotients are obtained correct to one-thousandth. Cancellation is ex- 
tensively used. Pupileare taught the tests of diWbUity for 2, 3, 4, 5, 8, 9, 25, and 125. 

' Prime numbers are studied aud applied to tests of divisibility by 6, 12, 16, 18, 21, and 
35. Unitary analysis is taught. The problems are based largely on local industries, 
teades, aud agriculture. The study of' the metric system is continued. The mensu- 
ratf.moftherectangle, parallelogram, tria^^le, tiapezoid, circle, aud polygon isstudied. 
Oral computation is emphasized, and short processes are encouraged. 

If^ of the teaemng of geometric forms is done in connection with the metric ey»- 
* manual training, and drawing, 

^ DXNM ARK .—The pupils are taught to resolve numbers into prime factors. Addi* 
tioD and subtraction of conmum fractions are studied, and the study of decimal fractions 
is extend^. Pio^rtion is taken up, the fractk>nal form of writing the proportion 
^ metric system is studi^ as a practical application of decimal frac- 

’ 'turns* and' addition and subtraction of dArimftl fuapriAfui and 
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Special peri6dfl are not devoted to the subject of geometric forms, but much is done 
in the drawing claases. Mensuration is taught in connection with arithmetic. The 
compas^ are but little used. 

ENGLAND, — Notation and numeration are extended to tens of thousands. Factoni 
’ and easy long division are taught. Common fractions are studied, the denominators 
being restricted in most easee to lumbers Ues than 12. Addition and subtraction of 
fnictions are mught. Decimal fractions up to three decimal places are introduced, 
and the four operations involving decimals are taught by means of divide squares, 
rectangles, and nders.^ Numerous problems involving distances and heighta expressed 
. in yards, fee*, and inches are »>lved. The terms ton, hundredweight, chain, ]x>und, 
ounce, gallon, quart, pint, month, day. hour, minute, and second ore used in exorcises. 

The method of unitary analysis receives a good disal of attention. The area of the 
s(|uaro and the rec^tangle^is taught, and the term perimeter is used. An attempt is 
made to give the pupil the idoflf of a standard pcmnd and yard . Metric niters aro used, 
and pupils leani some of the equivalents. Calipers and wedgt's aro usetl to deter- 
mine internal and external diameters. 

The work in geometry includes the bisection of lines, angles, and triangle* by fold- 
ing; the superposition of triangles; the use of compasses; folding circles to get angles 
. of 180, 90, 45, and 22J degrtHw: the drawing of j)aralleD by means of tlie set square 
' and by the eye; tlie drawing of parallelograms, and drawing tfapoale. 

FINLAND.— The couri^e in arithmetic includes decimal a^d common fraction^, 
tests of divisibility, simple prointrlion, introductory work in percentage, and simple 
interest. ^ x.., ^ 

()ne hour a week is given to the study of geometry. Tlie ^murse include the study' • 
of lines, angles, rectilinear figures and their areas, curvilinear figures and their areaa. 

FBANCE. — Tlie fifth school year is the first year of the higher primary and the 
first of the lyc^^e. The higher primary is not found in all oc-hools. 

The course in the higher jirimary includes the following subjects: The study of * 
piiime numbers and tests for divisibility by 2, 3, 4, 5, 9, and 25; the resolution of 


numbers into factors; grcatesl common divisor and least common multiple; unitary 
analysis; the metric system; the four operations with .common and decimal fraction®. 
Letters are used in the solution of some simple problems. 

The worlc in geometry is given in connection with drawing, and is frequently taught 
by the same teacher. The following figures are studied: Square, rectangle, triangle, 
circle, t>erpendicular8, obliques, parallels, and paiallelograms. The pupils learn the 
relation of circumfeienco and radius, the terpis chord, arc, tangent, and secant. Angloa 
are measured and there Ls a gixxl deal of graphic construction. Very elementary pro- 
jections aro introduced. 

In the first year of the Iyc6e of f'ranco the pupils may enter cither the classical or 
the scientific section. * ^ 

In tie classical lyc6e two hours a week aro^evoted to mathematics, and the course 
includes iho study of integers, common, and decimal fractions. 

In the scientific lyc^e throe hotirs a woeV are given to arithmetic and oi^e to gcomet- • 
ric drawing. The work in arithmetic includes the study of common and decimal 
fractions, the rulebf three, problems in interest, and alligation. 

In the work in geometrical drawing the pupils are taught to use the ruler anti com- 
posses, and to make simple designs. 

Q ERMATf Y.— VoffascAufe.— The subjects of denominate numbera and common 
fractions are closely related, and pupils are given^a good deal of practice in (kimputa* 
tion in bo^ toflics. All four processes are studied with both common and decimal 
fractionB, emd tne pupils learn how to induce a common to a decimal fraetbn. In 
some schodUt decimal (ractiohs are kuaied ^forp common fractions,^ and in oUx^ thi% 
pr^bleni^inyolve a gdod dpal qf cou^totba'with ^ t^e.- 
idied 
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88 CUBHICULA IK' BIATHEMATICS. ^ 

€wne tn Ae Qipnncuiun \. — The course includes the study of common and decimal 
(mctions, simple proportion, teste of divisibility for numbers of one digit, prime num- 
bars, factors, greatest common divisor and least common multiple, and the applica- 
tiqoB of fractions to simple proportion. 

The instruction in geometry is of a propaedeutic nature, and includes the study of 
Itraight lines, angles, and triangles. The pupils are taught to use compasses and ruler 
and to make easy constructions. 

Course in Bealgymnanum.~The course is practically the same as in t he Gymnasium, 
emphasis is put upon t^e subject of decimal fractions. Three hours a week are 
given to the work in mathematicii. 

Course in the Oberreals^ule.—ThQ course is the same as in the G>Tnnasium except 
that four hours a week are given to the work and more attention is devoted to oral 
ahthmetic. ^ 

J^OLLAKD. — The course in arithmetic includes exercises and problems involving 
computations with integers, common **and decimal fractions; simple problems in 
percentage; pro6t and loss; the elements of proportion; and the metric system. 

HUNGARY.— The pupil in Hungary who has completed his fourth school year 
may continue for two years more in the Volksschule, or he may enter the BUrgerschule, 
Gymnasium, or Kealschule. 

The course in the Volksschule and in the Bilrgerschule is the same. Four hours a 
week tire devoted to the study of mathematics. 

The four operations with decimal and common fractions are taught. The study of 
decimal usually precedes that of common fractions. Numerous problems are based 
on school and city statistics. The various units of measure are studied, and problems 
involving time, rate, and distance are ba^ed upon time tables. Originality is en- 
couraged, and speed and accuracy are greatly emphasized. The heuristic method is 
extensively used. 

The work in geometric drawing includes the use of the ruler and compasses; drawing 
objects; a study of the simple plane and solid dgures, such as the various quad- 
tilaterals, polygons, triangles, circles, and right prisms. Pupils are taught to make 
easy designs and omamenis. 

Three hours a week are usually devoted to the subject of geometric drawing. 

Course in the Oyymnatium and the ReaUchule.—The course is practically the same 
as the one above. Mathematical instruction irf general is more extensive and more 
intensive in the Kealschule than in the Gymnasium. 

rtALT. — The pupil in Italy who has completed ^ fourth year may continue in 
the elementary school for two years, or he may enter the first year oMhe Oinnasio or 
of the modem school. 

The course in mathematic is practically the Aame in all types of schools. In the 
OizmasioK>ne hour a week is specifically set aside for "practical arithmetic. " 

The course in the pc^ioola includes the following; The four operations with integ^, 
common and decimal fractions; the metric systezn; businera applications; simple 
.piop(»tion; simple iptoeet; discount; profit and loss; inilee for surfa^ ami volumes. 

course in geometry includes free-hand drawing and the making of easy con- 
ttrtwAiona and models, » ^ ^ 

chief aim of the i^ork of the fifth year is to teach computation with 
integers, decimal and compound numbm; to make the pupils proficient in the.solution 
ol problems, ea^ mensuration, and to acquaint the pupils with the metric 

Bn^iflh ead^Am^cait money, and the sy^ms of measure of certain fmign 

The wcfk'iit mensuration includes quadrilaterals, triangles, polygons, circles, Imd a 

liir ol thorite nUdC" i, ^ ^ •, ;■ 

lAQPltAyUi .—The Gymnasiuhi 

ifltiiei^.didiihat and cbmmon^o^ sm emp^M£^*l|^^o 
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system ia taught, and the common tests fmr divisibility of small numbeiB are iotrodnced. 

The rule of three is tau^t and some eeay problems in simple interest are given. Pupils 
learn the rules for the mensuration of quadrilaterals, triangles, circlee, parallelopipeds, 
pyramids, cylinders, and conee. The course inclydee but little theory. ' 

BTTSSIl. — Courss ./or Gymnatium . — Four hours a week are devoted to the study 
■ of mathematics. A good deal of emphasis is put upon the theoretical. 

The course includes the.fotir operations with compon and decimal fractions; the 
me'tric system; tests for divisibility by 3, 4, 6, 6, 8, lOi 12, and 15; bighesir com- 
mon factor, and least common multiple. . * 

The course in the Iftealschule is the same as above, and the same number of hours 
is^evot^ to mathematics. 

SWXBXN. — ^The course includes the four operations with common and decimal 
frai^tions, reduction of fractions, the metric system, and simple problems in percentage. 

The course is practically the same in the s^nd year of 'the Realschule and the 
fifth year of the primary school. 

SWirZEBLAKB. — A pupil who has completed the fourth schoo) year may continue 
in the primary school for two yearn more or he may enter the middle st^iool. 

The course is practically the same in both. Four hours a week are given to the 
subject. 

The four operations with integers, common and decimal fracfions, and reduction 
of fractions are taught. The fundamental ideas of ratio and proportion are studied. 
Simple problems in percentage are given. Interest and simple accounts are studied. 

The work in geometry includes the study of lines, angles, quadrilaterals, triangles, 
polygons, circles, linear and surface meuure. 

TTBITEI) STATBS. (New York course of study).— The pupils are taught how to 
read and write decimal fractrons and to reduce common to decimal and decimal to 
common fractions. The four fundamental operationB with decinml' fnctioTU) are 
presented, and the common aliquot parts are studied. The tables for linear, square, 
and cubic ineasure are reviewed. J^ending and descending reductiops involving 
the. various, tables of denoininate numbers are tau^t. Square measure is applied 
to finding the area of squares, triangles, rectangles, and to problems of painting, papeN 
ing, and plastering. Cubic measure is applied to finding the volume of rectangular 
solids, the capacity of bins and cisteros, and the cost of masonry. Bfany problems- 
*' are given involving avoirdupois, dry and liquid measure, English money, time and 
^ circular measure. Numerous problems involving reductioiiB are given. 'Kie value > 
of the franc, pound, and mark in United States money ia leajmed. Probleim involvfiifg " 
siiqple bills and accounts are givWi. ■ ^ 


QE1>^ERAL SUMMABY OF^THE Y^ORK OF TBt FIFTH SCHOOL YEAB.^ 

Ss The work of the fifth, school year in most European countries is decidedly HB)rQ„ 
extenave th%n in most of the schools of the United States. It is unusual in this ^ ^ ' 
country |or the general ideas of percentage. to be intibduced before Ihe' sixtlr schoo) 
year. In several of ths^ European countries this work is introduced during thq fifth 
school year. Pn^rtion is rarely iutioduced in this country in the fifth school yw;* ' ^ 
but it is not uncommonly introduced in that year abroad. Tests of divisibility and 
prime foctora are given much more attention iii||he European couaCzieB than here.' 

The general use of the metric system the European teaser an exceUeiit 
field of applkationJor depinud' fractions, and^e two topics are cIom^ related. ' - 

Common fractkma and denominate numbe^ are more cloeely related Uan ie-usnallf-;^ 
the case in Uie,lJni^ States.;; •' 7 ^ -y-'--- 

Pml^bl^ the marked, dilftece^ hen.ifod abnui" 
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tion, and abbreviated proceeBee are encouraged. Tlie utilitarian aim of arithmetic 
is kept constantly in mind, but the formal study of the subject is not neglected . Most 
of the teaching of geometry is done in connection with the work on the metric system, 
drawing, and manual instruction. Three hours a week are given to arithmetic. 

DSNMA&K. — The pupil 'Whol^ completed the firat five school years may continue 
two years longer in the Folkeskole, or be may enter the intermediate school. 

CouTu tn the Folkeskole. — The four operations with common and decimal .fractions 
are studied. Multiplication and division of fractiops . include only easy multiplierB 
and divisors. The pupils learn how to reduce comhion fractions to decimal uactionb 
and vice versa. Ratio and proportion are taught, and many of the oxoreisee involve 
decimals. The*fvmdamental ideas of percentage are predated, and pupils learn bow 
to compute simple intcr^t. The subject of profit and loss is the only other applica- 
tion of percentage presonted in this grade. The mensuration of ail plane figures is 
studied intuitiyely. 

The course in intermediate school is practically the same as in the Folkeskole. 
Four hours a week* are devoted to the subject of mathematics. ^ 

SNOLAND. — The four ppcrationa with common and decimal fractions aw their 
application to denominate numbers are given considerable attention. Unitary analysis 
is taught and cancellation is emphas»od. The pupils are taught to find the highest 
conunoD factor and least common multiple by inspection. .The work in mensuration 
includes the area of the rectangle and parallelogriun and the volume of the simplest 
rectangular solids. The callipers are used for determining internal and the wedge 
for external diameters. The use of t(ie metric ruler is taught, and the eq ajuft nts 
for the common metric units are learned. The areas of parks and public gi^^^are 
found, and squared papet is used. Pupils are taught how to make simpleij^oicea 
and bills, and to receipt bills. 

The work in geometry includes the following: The intersection of planes, study 
' .of the surface and volume of the cone, cylinder, hemisphere, prism. The plumb line 
and spirit level are extensively used. Lines and angles are bisected by means of the 
compasses and by paper folding. The pupils cut circles to show angles of 180, 90, 40, 
2^ 67 J, 157^, 270, 315, and 330 degrees. The protractor is also us^. 

A few simple problems in loci are given. These usually include the following: 

(a) The locus of points equidistant from the extremities of a given line. 

V (6) The locus of points eqqidistant from three given points. 

From these, pupils learn how to inscribe and circumscribe a circle. Equilateral 
and isosceles triangles are constructed, and the pupm discover the important facts 
relative to these by means of cutting and folding. Set scmares are used for constructing 
parallels and parallelograms. The constructions for eiWing^ perpendicular at a 
given point and dropping a perpendicular from a given poinTm taught. 

HNLi!)n>.— The study of common and deirural fractions is continued. Simple 
and compound proportion are taught. S'he subject of percentage is introduced. 
The algebraic equation is introduced in connection wiUi the work in arithmetic. 

nAlTCS . — Higher primary school . — In many schools the sixth school year is the 
last year of the higher primary. In eome schools an additional year is given. Ratio 
and proportion are taught. Both direct and inveree proportion are studied. Abun- 
dant provision is made for drill in oral and written computation. 

Thd elementary ideas of algebraic calculation are applied to positive and negative 
numbers^ an^ simple algebraic problems in multiplication and division of polyi^ 
nomials are included in ihe course* Simple ^uations of the first degree are soVved, 
and the applications of algebra to arithmetical problems kre emphasised. Very eaisy 
eq^latk)ns of the second degree in one unknown are given some attention. The prin- 
- djples of arithmetkal and geometrical progfeeeion ar^tau^t, and ^epu|dlB learn to 
tables of logarithms to four |mdi fivd placee.: « Theee are us^ in computa- 
tions in int^t p rogree ri ons and arinuities. 
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Qrometry. — The course includes the study of proportional lines and similar figures. 

A good dpal of attention is devoted to graphic constructions. The pupils learn how- 
to divide lines into proportional parts, to find the mean proportional and the fourth 
proportional. The method of coiistnicting a triangl^tod a polygon similar to a given 
triangle and polygon is taught. Regular polygons^mcluding equilateral triangles, 
squares, pentagons, and hexagons, are studied. The mensuration of tlui circle is 
taught, and the pupils learn how to find the approximate value,of ?r (pi). The trigo- 
nometric functions sine, cosine, and tangent are taught, and a few simple formulas 
are used. Thepupilsleam the terms dihedral, trihedral, anrf polyhedral angles. The 
Euclidian geometry has been abandoned in some elementary schools, and the method 
of Meray is used. Three hours a week are devoted to geometric drawing and designs. 

In the various types of .special schools, such as the agricultural, industrhil, and 
commercial schools, the mathematics is closely correlated with the practical subject 
emphasized in the school . . 

[NoTB^The subject matter in this school year seems somewhat adranoed and excessive. However, 
t^ above outline may be found on pe^^ee 24-26, Vol. I , Rapports Eoselgnement Primaire,-Parls. ] 

LycSe,— In the classical lyc4e two Koursa week are devoted U) arithmetic, arid in thq 
modem language lyc4e four hours are given to this subject. One of those four hours 
is usually devoted to geometric drawing. The course in arithmetic includes the 
metric system, measures of time and velocity, the rule of three, some generaKzed 
arithmetic, and simple formulas. The course in Jdgebra includes only simple prob- 
lems involving equations of the first degree. In both types of lyc6e a great deal of 
* attention is given to the subject of geometric drawing. The cou^ in this subject 
includes the geometric representation and perspective drawing of the common geo^ 
metric solids and numerous useful simple objects. Some attention is given to the 
rej^resentntion of ornaments. By means of the ruler and compasses, architecturaf 
designs arc made. 

Q BRMAK T. — VolksichuU . — Drill ip oval and written computations involving 
integers, commorf and decimal fractions is continued* Numerous problems involving 
prices, comparison of money values, and simple profit and loss are given. The subject 
of exchange is taught, and simple alligation is given soAe attention. Discount and 
simple interest are studied. fRatio is taught. Numerous probleiM are given which 
involve finding the approximate coef. ' ' 

Oeometry.— The serious study of. geometry begins with the sixth school year. The 
pupils are taught to eeUmate the length of straight lines, to compute the cost of fences, 
rails, bordere, etc. The terms angles, vertex, right, acute, obtuse, vertical, and 
* adjacent are taught. By means of protractors pupils measure the ares of angles. 

The theorems for the congruency of triangles and the theorem for the sum of the angles 
of any triangle are discovered intuitively. The pupils^ (aught how to compute the 
areas of triangles and the various lands of quadrilaterals. Some attention is given to ^ 
the study of the circle. The methods of .drawing parallels and perpendiculars are 
taught, and the pupils loam how to construct the various kinds of triangles and quad- 
rilaterals. These constructions are made with care, and are kept in good notebooks. 

Gymneiittm.— The course in arithmetic in the Gymnasium includes the multipli- 
cation and division of decimal frac^ons and the reduction of common to decimal 
fractions, and vi(^ versa. Agood deal of attention is devoted toi^q^od computation. 
Proportion is taught, and numerous problems involving the various systems of wei^ts ^ 
measurn are given. Percentage and simple interest are presented. ^'Baily drill 
in<)4ralarithinetk istisu^y ^ ^ a 

^ f The course ip MSPometry is th^ ^eas;the course in the Obeorealscbulef whidi is 

R<»lgymnasiiimi|rom three to week i^ deV)^i^l^ the ^udyol^ 

matheaiatica. ^^cohtent ol the course is same aa in the humanMc Gymnasiuin. 
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In the Realflchule four houra a week are usually devoted to arithmetic and two to 
geometry. The course is practically th> same as in the OberrealHohule. ^ ■ . 

O&errsalsc^^.i— The time devoted to matiiematicii varies, but it is usually five or 
sii^^^ollrs a weeK. The course in arithmetic is practically the same as in the Gym- 
nasium. Special attenuyn is devoted to discount and business practice, ^me 
practice is given in using letters in the solution of arithmetical prt)blems. 

Geometry.— The pupils are made familiar with the fundamental concepts of plane 
and solid forms. The course pro\idfes abundant practice with the ruler, compasses, 
and protractor. Simple problems involring surfacrea. and volumes are given* The • 
, pupils learn how to construct triangles from given parts. The congruency theobems 
are. discovered intuitively. Special attention is devoted to the study of the right, 
isoeceles, and equilateral triangles and to the volumes of the parallelogram and trape- 
zoid . The properties of the circle are also considered, and elementar>' ideas of loci are 
presented. There is no sharp distinction between plane and solid geometry be<'ause 
of the propfledeutic instruction in the subject. Two ho#s a week are usually devoted 
to geometiy. ' 0 • 

HOLLAND.— The sixtli year is the last year of the primary school. A compre- 
. hensive reriow of the krithmetic of pfevious sdiool years is given, and numerous 
practical applications ifre made. The pupils learn how to compute the surfaces and 
volumes. of tile simple solids. Unitary analysis is emphasized. The content of the . 
^ course is verj' similar to that of the corresponding school year in Belgium. 

HTTNQABY. — The sixth school year is the last school year of the Volksschule. The 
course in the Volksschule and the Bdrgerschule includes the study of the fundat^ental 
operations, with common and decimal fractions. Short cuts and uuQierous problems 
invoKing statistics of the home, the city, agriculture, and the iudustrics are taught. 
Two hours a week a(e usually devoted to the subjacl. ^ , 

Gymnasium.— Abridged mu Itipb cation and division are taught, and short cuts 
are given considerable attention. The subject'of ratio and proportion is presented, 
and numerous 'problems inwlving percentage ard based on eccmomic condition^. 
Four hours ^ week are usually devoted to the study of nrithmetic."’ 

Thetcourse in geometr>* includes the study of cubes, prisms, p>^mide, cylinders, 
cones, and spheVes, The areas and surfacee of cubes, pyramids, cones, and spheres 
are determined, and pupils make models of all of these sol^. 

jRraiscAuJc,— Four hours a week are usually devoted to arithmotit;, and four hours to 
geometric drawing. The courses in both subjects are practically the same as in the 

• Gymnasium.* 

• ITALY.— The sixth school year is the last year of the elementary' school. Unitary 
analysis, and simple and compound proportion arp taught. Gommorrial arithmetic 
iq especially emphasized. Numerous problems Involving the various money systems 

given, A comprehensive review of'nilee and principles learned in previous 
years is given. The pupils learn how to use the ruler and compasses, and many 
. theoremg of geometry are discovered intuitively. ' 

JAPAN,— ]^e sixth year is the last of the ordinary primary. The chief aim of the 
course is to^ve simple computations in common and decimal fractions, ratio and 
percentage, and to afford a comprehensive review 6t the arithmetic of, the ffnt five 
sch6ol years. The review is given the latter part of the year. - 
NOBWAY,-^4No report is available.) 

BOUICANIA. — The course in arithmetic includes the four-operations with integers, 
common and decimal, fractions. The metric system, powers and ^factors, and die 
rsasoim underlying the.piticeasee are explained to the pupils. Applications, of the 
metric system are especially emphasiied during the ^th school yw.* . 

, The course in gepnietry includes the intuitive ^dy of angles, tiia^fee, 

' ^*^tiprklsj fc ■ panels, / and- ImUril^ mpt|ip4 





44 


CUBBIOUIA MATHEMA^nCS. 




BTTS81A. — Ratio^ fdmple and compound proportion, interest and partial payments 
are taught. Four hours a week are usually devoted to the aubject of arithmetic. 

The course in algebra includes the solution of simple arithmeticaf nrxrblems by 
means of letters, the rules for signs, the lour operations with monomials and easy 
exercises with polynomials. • 

Direct and inversq proportion, compound proportion, percentage and 
itS'practical applications, and alligation are taught. A comprehensive review of arith- 
metic is given. 

The course in algebra includes all that is offered in the Gymnasiuin, and in addition 
to this, the squares and ( ubes o^ binomials of the types (aitb),* (aib)'^ and easv 
equations of the first degree. 

SWEDEN. — The sixth school year is the last year of the primary’ 6Cli#oi7 Arithmetic 
5nd geometry are cloeely correlated. Emphasis in' arithmetic is placed chiefly on 
rapid 4nd accurate computation with integers, romihon and decimal fractions, and 
theix direct appli(*alions. Five or six hours a week are usually devoted to the subjcet. 

ReaUchule.—The course in arithmetic includes the four operations with integers, 
common and decimal fractions, ratio and proportion, percerAagc and its application 
to interest, and (Ke metric system. Prd^rtion is usually introduced in <‘onnection 
with simple geometric problems. 

' The course in algebra includes the removal of parentheses, easy factoring, and simple 
reductijjjns. 

The couree in geometry is of a propirdeutic nature and includes ipeit‘»uration and 
simple constructions. Five hours a week are devoted to the study of mathematics. 

S W rri^cEIAND . — The sikth school year is the last of the primary school. A 
pupil musl^^plete the work of the primary school before he can enter the* 
Gymnasium^V 

*The course in arithmetic includes the review of the four operations with integers, 
common and decimal frai'tions, the application of percentage to business, and applic a- 
tions of proportion to easy geometrical problems. 

Tb6 course in geometry includes the intuitive study of the triangle, rhombus, rhom-' 
boid, and trapezium. 

UNITED STATES. — (Now York^State course.) The subject of common fraclioim 
is reviewed, especial emphasis being placed upon the three problems: ' 

(1) To find a fractional part of a number. 

(2) To find what fractional part one number is of another. 

(3) Given a fractional port of a number and its relation to the whole, to 6nd the 

whole. 

Denominate numbers are reviewed, and drill is given on industrial problems demand- 
ing their use. The idea of percentage is introduced, and percentage is applied to 
profit and loss, trade and cash discount, commLssion, simple interest., and the making 
of promissory notee. Some problems are given in simple interest in which threevof 
the elements principal, rate, time, and interest are given to find the fourth. The 
simple equation is introduced and used in the solution: of some of the problems. 

In Bomp schools of the country the course includes, in addition to the above, the 
keeping of simple aoo.ants, the making out and receipting of bills, and some simple 
measurements. These measurements are usually made In connection with the study 
of denominate numbers. 

In many schools special provision Is made for daily drill in oral computaUon. 

OENEBAL SttMMART OP THE SIXTH YEAR’s WORK. 


The conr^ in piathemarics in pr^ticaily all of European countries is decidedly 
^ mofeadvAnde^ tbanin theUni^dfStates. . 

V Khool ye^ is the last yla^qf primary Instrucimn in 
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The cotmes abroad include all that Ib^^bd during the ooneeponding school jetx 
ip the U nited States and also many subjectis that are not included in the course in 
country. 

One marked contrast to the work in this country is found in the emphasis that is 
put upon the function concept. This feature of the work is especially emphasized in 
the schools of^Germany, Austria, and Hungary, but it is also given some attention in 
several other countries. In some coontriea the function concept is introduced in con- 
nection with the work in mensuration or graphs; in others, it is first presented with 
direct and inverse proportion. The tendency abroad is to increase still further the 
emphasis already placed upon the idjpa of function. 

Another marked contrast to the work in the United States is found in the emphasis 
that is put upon the propeedeutic study of geometry. The courses abroad, ^moet 
without exception, provide for the study of intuitive or observaty>nal geometry. The 
amount of time given to this work varies, but the general prevalence of such work is 
indicative of the importance attached to it. In several of the countries provision is 
made for the study of geometric drawing. The pupils learn to use the ruler, pro- 
tractor, compasses, and triangle, and to make the simple geometric constmetions. 
This work is olosdy correlated \^h the work in intuitive geometry and the classes 
are usually taught by the, same teacher. In Germany the systematic and seriouB 
study of geometry begins with the sixth school year. In Germany anid England easy 
loci problems are introduced. 

Short methods and abbreviated processes receive more emphasis abroad than in 
this country. This is especially true in Austria, Belgium, Germany, and Hungary. 

Alligation is taught in several of the countries; for example, inGermany and Kussia. 
The subject is seldom taught in the United States. 

The elementiuy ideas of algebra and of algebraic computation are introduced during 
the sixth school year in a few of the European countries; for example, in France, 
Kussia, and Sweden. 

The time devoted to the study of mathematics abroad is about the same, on the 
average, as in this country. In some of tho countries the time devoted to mathemat- 
ics is somewhat in excess of that in the United States, if we consider tho course in 
drawing as a part of the course in mathematics. > s 
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VIII. THE WORK IN MATHEMATICS IN THE SEVENTH 
* SCHOOL YEAR. 

ATISTBIA.t— The seventh school year is the second year of the BfligeiBchule aod 
'the third year of the Gymnasium, Rcal^mnasium, and Realschule. 

In tho course in the BUigcrschule fi^ hours a week are devoted to mathematics, 
throe hours being given to arithmetic, one to observational geometry, and <me to geo* 
metric drawing and constructions. 

The pupils are taught how to find the greatest common divisor and the least cemuhon 
multiple of two or more numbers. The study of common fracUons is completed, apd 
the method of reducing common to decimal fractions is taught. The four operations 
with recurring decimals are taught. Fractions are applied to di^t and invene 
proportion, and the functional idea is emphasized. Some sim'ple problems in interest 
are given. The fundamental ideas of planimetry are presented. The pupils learn Ifdir 
to bisect .angles and cert|du i^egular figures. The idea of the symmetry - 6f certidn 
plane figures is preeehtedi and a. special study is made of triangles, quadfilatet^, ' 
polygons, and ciiclM.^ Fonhulas for the surf^ and volume of a pyramid, priafn, 
cone,'cy^der^^ imd sj^hste are Iqi^d: . ^e of ^ 

potygofii^^d 
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Glfmtuuium and Bealgymnatium.—A comprehensive aurv'ey of the arithmetic of 
previoufl years ia made. Rules are studied both in words and in lettere, and simple 
transformations of formulas are made. The pupils are taught the use of parenthesis, 
and how to make substilutiom in formulas and in equations. The ideas of negative 
number are presented. 

The course in geometry includes the computation of simple surfaces, and the volume 
of the right priam, cylinder, pyramid, and cone. The pupils measure numerous objects 
both in and out of doors. The Pythagorean theorem is presented and is applied to 
plane and solid figures. Formulas for theVirface and volume of the sphere are taught 
without proof. A good deal of attention is given to simular figures, and the idea is 
emphasized by mean‘s of reductions and enlaigements. The pupils draw many t 
figures to scale. The instruction in arithmetic and geometry is very closely related. 

" The pupils are taught the graphic representation of the four fundamental operations 
and of (a+b)*, (a— 1^)^, (a+b), (a— b), (a-|-b)\ and (a— b)\ Abbre\'iated and approxi- 
mate computations are given a good deal of attention ,*hnd squ'^re and cube ntot are 
presented. The pupils are taught to estimate their results and to check these esti- 
mates by measuring and weighing. Functional thinking -<'ceivee continual emphasis. 

A few of the simplest equations are studied. Geometric drawing may be studied, 
but it is not obligatory, in some of the Realgynmasia it is required.' • 

Three hours a week are usually devoted to mathematics and two to 
geometric drawing. The drawing is usually taught by the mathematics teacher, and 
[j thisia considered a decided advantage. Arithmetic is always taught in close con- ' 
nection with geometry. _ ' ^ 

. Approximate computation of decimals is presented and applied to tlie finding o^ 
surfaces and volumes. The pupils make approximate measurements of various 
objects, distances, and heights, and use the data in preblems. General arithmetic is 
tAUghl, and a summary of the work of previous s<'hool years is given. Rules are studied 
both in words and in letters, and the pupils are taught to generalize rules whenever 
U ia possible. Simple transformations and checks are given a good deal of attention. 
The terms “coefficient,” “powers,” andf"** exponent” are taught. The pupils leam 
the rules for the square and cube of a binomial, and* th^represent graphically (a±b)* 
and (a±b)*. Graphic representations of roots are als«f^ade. The idea of the negative 
' number is prerented, and tho.four operations with algebraic numbers are taught, '^he 
course in geometry is quite similar to the course in the Gymnasium. Tho pupils 
leam tfie fundamental laws regarding areas and volumes. The functioiyil idea is 
especially emphasized during this school year*. Figures are usually drawn to scale, 
and results are frequently checked by drawing. WTien solids are involved, results 
. ' are usually checked by weighing. Tho course in geometric drawing relates prin- 
cipally to the mensuration and transformation of areas. Some attention is given to 
decorative forma using circles or arcs. . 

BStOIUM.— The seventh schooTyear is the first year of the middle school and of 
the Ath6n6e Royal. jifeL 

Oourtffor the middle school.^The four fu ndamental opiPRlShs with integers, common ^ 
and decimal fractions are explained and extensively drilled upon. The pupils are 
Uuight the tests of diviifibility for 2, 3, 4, 5, 8, 9, 1 1, 25, aud 125. The casting out-of 
' nines is used as a check for multiplication and division. The greatest common di^j^r 
ol two numbers is found by succeeaive divisions.' The changes effected by adding, 

* 0 Ubtracting,. D^ultiplying, or dividing both terms of a common fraction by the same 
' number are studied.* The subject of legal weights and measum is given a good deal 
1^,7 pi attention. Numerous problems involving the rule of three, simple interest, profit ' 
iuid loss, and commisrion solved by means of unitary an^ysis. 

1 Geometry .r^The fundamental concepts of geometry are preeeht|d and the pupils » 
tb.di^^^^,coadid under wldch tria^les are congruent. The the<^m 
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I a triangle ia al»o deveIoi>e<l. The principal pn)i>ertie8 of 

drilaleraJ 


for the 9 um of the i 

triangles and quadrilalerids arc studied. 

AthhUe Royal. — Practically the same course is offered in both the claaeical and the 
modem-language schools. The fundamental oporatioiiR with integers, common and 
decimal fractions are explained and drilled upon. Tests of divisibility for 2, 3, 4, 6, 
G, 9, and 11 are taught without proof. The method of reducing a common to a decimal 
fra* lion and the various principles of common fractions are faugh t without proof. 
Only small denominators are used. The study of the metric system is continued. 

DENMABX.— The seventh school year is the last year of the Folkeakole and the 
year of the intermediate or Mellemskole. 

In the Folkeskolo four hours a ww;k are de\otecl to mathematics. The study of 
proportion is continued, and percentage is applied to profit and loss, A comparative 
study of foreign coims is made. 

Geometry.— The course in geometry includes the study of triangles, quadrilaterals, 
and circles,. The pupils learn to compute the volume of right prisms aufi cylinders 
with given altitudes and bases. Drawings and models of plane and solid figures are 
niade. Instead of making these drawings, girls are taught thf» method of kt^eping 
simple accouAfe r . 

hours a week arc devoted t) mathematics. Provision is 
made for almost daily drill in oral arithmetic. Simple and com^jound proportion, 
percentap, simple interest, partnership, edmple bookkeeping, and easy meuquratiort 
are studied. Geometry is usually taken up before algebra. One or two hours a week 
are devoted to the stuily of intijjtiond or observational geometr)'. The fundamental 
j>ro|K*rties of straight lines and jilanire, the measim^ment of angles, the congruency 
and similarity of triangles, ami the principal j)rop<?rtieH of quadrilaterals and ciadea 
are taught. 

ENGLAND.— The four luudam'ental operations for common and decimal fractions 
are reviewed, and in a few schools some facts rtdating to recurring decimals are pre- 
sented. Numerous problems are worked by means of unitary analysis. The pupils 
receive a go- *d deal of prai tk'e in the drawing up of invoices and the making out of 
bills, ^ho subject of edmple interest is taught, most of the problems being worked 
by i||oans of formulas. The applications oi percentage include profit and low, dis- 
count, and taxes. Some easy problems are given in generalized arithmetic! Many 
rules are expressed with letters. The algebraic equation is introduced, and easy 
equations are solved, Simj^le substitution is also taught, Xind the meaning and use 
of negative numbers are briefly presented. Pui>ila are taught to use rulers Iharked 
in centimeters and millimeters. Volumes are found by the use of cubic blocks, by 
graduated vessels, and by emptying or displacement. The rules for the mensuration 
of various kinds of triangles, of the rhombus and rhomboid are derived. Simple 
volumes are studied. Squared pajwr ia extensively used for finding the area of irreg* 
ular figures. The relation between the length of the circumferenc'e and the diameter 
ia determined. ‘ Pupils graph simple staturtfbs, such as the 8ch(x>l attendance, tem- 
perature, and prices. 

The work in geometry includes tlto finding of the loous of points equidistant from 
a given point, (he locus of points at a given distance from a given line, and the locus 
of points equidistant Trom three^iven points. The pupils prove in several ways 
that the sum of the angles of a triangle is 180 degipes! The relation of interior and 
exterior kngles of triangles ia discovered, and the method of dividing a line into equal 
. parts or into parts having a given ratio ia taught The equality of triaiu^ is shown 
by means of superp^tion. Gome a^ntion is given t(fthe study of drclea and to 
insgribedlnddieuinacribed squares. ' 

HNLANB*^The seventh school year is the last year, of the priipuy school,. . From 
one to two hc^ arp, devotSd'to arith^Uc.. -The work ol previ^ ySars is review^, 
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rfEAHCB,— In some schoob the higher primary lasts but six yearn. In otheie 
there b an additional year which, corresponds to our seventh school year. The 
,seventh school year b also the third year of the first cycle of the lyc4e. 

Sigher priTnary. —In view of the examinations, there b a comprehensive review of 
the mathematics of previous years. 

Geometry.-rThe pupib are taught ftow to compute^the areas of rectangles, paral- 
lelograms, jangles, trapezoids, jwlygons, circles, sectors, and POgmentsLof circles. 
Comparisons of the areas of similar polygons are made, and the formulas for the vol- 
umes of prisms, pyramids, and the fnistrum of pyramids are developed. Tt ? volumes 
of aiimlar polyhedra are compared. The formula for the volume of the cylinder, 
cone, and frustrum of the cone are developed. The rules for finding the surface and 
* volume of a sphere ^and the surface of a zone are taught. The fundamcTUtal ideas of 
descriptive geometry and the elemontaiy notions of mtation are presented. 

Three hours a week nre devoted to the subject of geometric drawing. The course 
b a review and a slight extension of the course of the previous year. 

Cioidoal lycie. — Two hours a week are devoted to the subject of arithmetic. The 
course includes factoring, tests for divambility, prime numbers, ])roportion, and the 
square root. 

Geometry.— The ruler,' square, compasses, and protractor are used. Straight lines, 
angles, ^iangles,*q'uadrilaterab, circles, cords, arcs, and tangents are atuduHl. The 
congruency of triangles, and the theorems for the sum of the angles of a triangle and 
of a polygon are developed'intuifively. ElomenUry constructions involving straight 
lines and circles are made and numerous angles arc measured. No gctjmetric 
drawing b taught. 

Modem language lych. — Four hours a week are devoted to mathematics and one^to 
geometric drawing. < * • 

The course in arithmetic includes the study of fractions, the extraction of the square* 
root, pn^gresaions, and the commercial applications of pt'rceutagc. 

Geometry.— The pupib are taught how to divide a line into pari^' having a given 
ratio. Similar triangles are studied, and the definitions of sine, coane, and tangent 
are taught. The pantograph b extensively used in connection with the study of 
similar polygons. Fourth proportionab and moan proportionals are constructed. 
Regular polygons are studied, ami the formulas for the area of a rectangle, parallelo- 
gram, triangle, trapezoid, anefc polygon are developed. The areas of mniilar polygons 
are compared, and the areas of circles are computed. Some simple curves, such as 
the cisBoid thq conchoid, are constructed. The course in geometric*drawing is 
practically umsame as in the sixth school year, with the addition of [>en tracing. , 

GlfRM ANY.— The seventh school ;year is the fourth year of the BUrgerschule, 
Gymnasium and Rcalgymtmsium, and 0];>errealschule. 

The course in the VolkaechulQ includes simple interest, profit and loss, commercial 
discount, averages, and alligation. In geometry, right-ai;gle triangles, quadribtomla, 
circles, cubes, prisms, pyramids, and cones are studied. A’ good deal of attention is 
devoted to Measurements and to drawing. The drawing board is extensively used. 

Qymmtiurn and Realgymrvxsium. — One-third of tiie time is given to arithmetic and 
almost two-thirds of the time to geometry. Only a small part of the time b given to 
algebra. ' 

The course in arithmetic includes interest, bankruptcy, and alligation. Addition, 
subtraction, multiplication, and division of algebraic expressions and the fundamental 
proibrties of equations of the first degbe are taught. Instruction in geometry b of a 
propmdeutic nature Shd includes the construction of plane figures, and the study of 
^the cbn^ency of triangles, the properties of the circle, chords, and angles, ^ino 
attotion is,'4^f^'to 

hours ^r hsuaUV devo^ j^ arithmetic add, 

idgehm two 'to geoine^. The 
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procedurefl and abiidgeji computetione. In algebm the equation of the firet degree 
is studied. Positive and negative numbers are introduced, and the idea pi function 
Is emphasized. 

The course in geometry includes the study of triangles, quadrilaterals, and polygons, 
HptH^ial attention being given to the study of similarity. The properties of circles are 
extensively considered, and the pupils are led to discover the rules for areas of plane 
figures. 

HOLLAND. -The seventh school year is the first year of the middle school and of 
(he (iynmasium. The middle school of Amsterdam has a course of five years. Six 
lewsoiis of 50 minutes each are given weekly m mathematics. The fundamental oper^ 
ations witli integers, common ajid decimal fractions are reviewed. Tests for divisi- 
bility, greatest common divisor, and least common multiple are studied, and some 
attentioji is given to the subjtict of circulating decimals. The instruction in algebra 
'isclo8(»iy related to that in aritlunetic. Simple equatiojisin one unknoaai are studied 
with short cases of multiplication, and easy types of factoring are presented. Geome- 
try is studied intuitively. The course includes the study of elementary properties of 
angles formed by parallel and transverse lijies; the properties of triangles, quadri- 
liiU^mls, and*polygone. 

Gym/wrium. — Kour hours a week are devoted to the subject of mathematics. Usu- 
ally one hour is given to arithmetic, two to algebra, and one tckgeometry. AH pupils 
have the same course? in mathematics during the first four y^rs of the Gymnasium.' 
Thejundameiital operations withintegers, commouand decimal fractionsare reviewed ' 
The four operations with algebraic equations are Uught. the emurso in gwmetry is 
<»f a propsedeutic nature. 

HuiiaABY.— Tlio seventh school year is the third ^par’of the Biirgerschule, 
t^ymnasiuip, and Realschule. in the Hurgersr:hule six hours a week ore usually 
devobnl to mathematics. The course includes the study of simple cases of propor- 
tion, easy computatioiiR iji percentage, simple exercises in physics, and alligation. 
Some attention is devoted to geometric and free-hand drawing. 

OuniJWRi^m and Ren Uchule.— Three hours a w^eek are devoted to the study of math- 
ematics and two hours to geometric drawinj^. The course in arithmetic includes 
the applitutioiis of percentage, simple and compound proportion, profit and loss, the 
making and receipting of bills, and tlie solution of numerous problems based on com- 
mercial and national transactions. A good deal of attention is devoted to the subject 
of savings banks. 

The course in geometric drawing includes the construction of plane figures, the 
reiluclion arid enlarging of figures, and the making of designs. ^ 

ITALY, — The sc»venth school year, is the thin! year of the Ginnasio and of the ' 
modem etdiool. * 

One liour a week is usually devoted to the study of practical arithmdttc. Geomet- 
ric drawing and intuitive geometry are taught. The course in algebra includes the 
formal introduction of. literal computatic^n and the study of tlie four fundamental oper-" 
aticuis. The course in geometry'inclndos the study of the principal definitions and 
postulates of formal geometry; Uie relation of position of perpendiculars, parallels, 
straight lines, and planes; the cronstruction of trihedral angles, parallelograms, poly- 
gons, and the regular polyhedia. 

JAPAN. — The seventh ttchool year is the first year of the higher primary and of the 
huddle school. 

The subj^t matter of the ifistruction in the higher elementary school consists qf a 
more intensive study of the work of the ordinary elementary school, wi£h the additioir 
of ratio and proportion. 

In the first year of the higher elementary school fractions, percentage, and 
and propoit^ii M.pre^nted. 

4 
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MiddU Four hours a week are devoted to the fluhipct of mathematics. The 

course includes the study of numeration, notation, in tege^ common and decimal 
fractions, compound nomhcre, tests for divisibility, prime iiumbers, factors, greatest 
common divisor, least common multiple, and ratio and proportion, 

BOUMANIA. — The seventh school year is the third yea? of the Gymnasium. The 
pupils are taught the teats for divisibility, the greatest common (li\ri8or. and k^st com- 
mon multiple. Common and de<^imal fractious are comprehensively reviewwl; and 
the subjects of 8qUl^^(^ root, ratio and proportion, interest, and double ontr^' btx)k- 
keeping are studied. 

'The course in gcometr>" includes the study of the similarity of triangles and j)oly- 
gous, rctrnlur polygons, and formulas for the areas of the common plane figures. G(‘om- 
etry is studiwl intuitively. 

Bl/SSIA.— The seventh school year is the fourth year of the Uealschule and of the ^ 
Gymnasium. The <ourse in l>oth tyj>ea of acliools is practically- the same. Four 
hours are devoted to the study of mathematics, two being given to algebra and two to 
geometry. The pupils study the operations with polynomials, ^mple fractions, 
negative numbers, exponents, simple (Kpiations with one or giore unknowm, involu- 
tion and evolution, and tlie tbeon' of proportion. 

The course in geometry incimlcs-the study of the straight line, angles, parallels, 
triangles, quadrilntorals, polygons, circles, and the fnndameatal constructions. A 
large numl>er of numerical exercises are solved. 

SWEDEN.— The seventh school year is the fourth year of the Ttealschule. Five 
hours a week are devoted to the study of mathematics. Two hours are given to arith- 
metic, one to algebra, and two to geometrj'. The instruction is largely of a practical 
nature. Applicatioifk of percentage and simple bookkeeping are taugiit. The * 
jfupils study only enough algebra to enable them to solve simple eqimtio'ns and to 
factor the simplest types. 

• The course in geometry includes the simple constructions of taangles and quad- 
rilaterals and the application of geometry to physics. All instruction in geometry is 
closely correlated with the instruction in drawing. ^ ^ 

SWrrZKBLAND.— The seventh school year is the thiixl year of the middle schooW 
and the first year of the Gymnasium. 

In the Gytnnasiuni four hours a week are usually devoted to arithmetic and algebra 
and on^to geometry. The work of previous years is revicwe(i and extended. *The 
study c^the operations writ h conynon and decimal fractions is complettnl, and the 
application of percentage to profit and loss and interest aro studied. The course also 
includes the study of alligation, square root, abridged computations, and foreign 
mbney. . 

The course in geometry includes the. use of the ruler and compasses in making simple 
constructions. The congruency of triangles is ‘established intuitively, ^and a great 
deal of attention is devoted to practical measurements and drawings.- 
UNITED STATES — (New York State course).— It is assumed that pupils who have 
completed the work of the six previous' school years should be able ( 1) to re^ reason- 
ably largo figures at sight and to write numbers rapidly from dictation; (2) to perform ‘ 
all fundamental pmceesetf in aritlimetic rapidly and accurately; (3) to reason quickly 
and explain simple problems; (4) to compute with common and decimal fidctions 
without hesitation; (6) to comprehend the fimdamehtal principles of perce^U^ 
and their application. * \ 

During the seventh school year a good deal of attention is give^to oral drill in getting 
.itpproximate results. The daily activities of the pupils are drawn upon freely .to 
. aaake the arithmetic interesting, infonnatiorial, and practical. - , * \ 

c . Fntereat, including the subjectJi of commerdal paper, bank discount, uid rot^ 
.poundinterest, is studied. Tables are used in computation of compound interc^ 
The pupils are taught Jurir t^^poait money and draw^ checks.; ^ JCany pioblems Wi 
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discussed without actual computations beinj^ mad\ Ratio and simpleypt^portion 
are studied. The equation and the unknown quantity are used in prop^tion. The 
pupils are required to memorize the squares of numbers to 26. Square r6oi is taught 
an<l is applie<l to numerous problems. The various tables of denominate numWrs are 
reviewc<h an(j numeroiis.profdoms are based upon them. The work in mensuration 
includes the study of the sutfacesof the parallelogram, rectangle, txiangle, cin le, an<i 
traf>ozoid; and tlie volume of the cnl>e, sphere, cylinder, pyjjCmid. and cone. No 
formal geometric demonstrations are attempted. ^ 

In some schools the topics of commercial discount, commission, and taxes are also 
studiofl during tlie seventh school year. Within recent years a great deal of atlen- 
1 ion is l>eing devoted to the study of banks and banking, the saving and investinent of 
juoney, and loans. In many whools it is thought profitalHe jo organize school banks, 
to elect officers, aivl to carry on a regular banking business, usually witli imitation 
money. ' . ' 

SUMMAllY or TIJE SEVENTH! YEAU’s AVOIIK.’ 

In idl'Trf-ihe Eiirojiean countries the (‘ourse in inatbeinati(‘s is decidedly more 
advanced than in the United States. 

In ])racti('ally all of the ( ountrios abroad the subject of intuitional or oliscrvational 
geometry is emphasized during tlu# .seventh scluxil year. Tliis is the case in a few 
scliools of the UnittHl States, but it is the exception rather than the, rule. In some 
schools ahraad the most elementary ideas of trigonometry are intro<lucc<l in connec- ' 
tion with the study of similar figures. The pupils abroad receive much training in 
constructive w'ork. dmwdng to scale, reducing and enlarging figures, jn twmo of tlie 
pchpols the pantograph and the planyueter are used. Squared paper is extensively 
used in England and to some extent in a few other countries. In Austria, France, 
Oermany. Hungar>% Italy, an<l Sweden especial attention is devoted to instruction 
in the elements of geometric drawing. 

Geometiy and arithmetic are very closely correlated in the instniction. * In England 
more emphasis is put upon the geometric locus than in any other country during this 
school year. 

In the United States more emphasis is probably put upon a fe^^^of the applications 
of percentage, but several topics in arithmetic not given much attention hero are intro- * 
^iced abroad. Alligation is taught in few American schools, but the pupils in some 
op^he schools of Germany, ^Hungary, and Svritzerland study the subject. Recurring 
^de(y^lH, cube root, and the check for multiplication and division by casting out 
die nines, and the functional concept are more extensively taught abroad than in tho 
Ihiitcd States. ' Tho function concept receives marked and growing emphasis in 
Austria, Germany, Franco, Uungary{ and Switzerland. 

It is the oxceptio^i ifi the United States for any algebra beyond the simple equation 
and the evaluation of easy formulas to be introduced into 1ho seventh school year. 
In practically all of the European countries, on tho other hand, the pupils learn to solve 
simple linear equations containing one unknown, to evaluate the formulas of mensura- 
tion and percentage, and to perforin tho four fundamental oiwrations with simple 
iilgebraic expressions. In a few countries some easy factoring and graph work are 
introduced. . ! 




IX. THE WORK In mathematics in the eighth - 
. SCHOOL YEAR. .. 

A0STBI4.— The eighth school y«ar is the last year of the Btiigerschule and the 
fourth year of the Gymnasium, Realgymnasium, a&d Realachule. 

The. course in arithmetic includes powem and roots, ratio and prch 




m m opendoOB wit^ al^braic expreamous and* simple equations of th« first 
degree >ith oue unkziown are taught. *' # ' 

, The couiae in geoipetry includes the intuitive study of the more impoi;^Bi theorems 
of plane and solid ^meti^. The fundamental i^eas of the elU{^.and parabola are 
also present^. No distinction between plane and solid geometry is made, because 
much of the study ia ^ased on models. Geometry and anlhmetic are closely corre- 
lated, amd the function idea is emphasized. 

The course in. geometric drawing’ includes the representation iStties in outline, 
tzansyfftse and IdngiUidinal lines and triangles. Some atteutiof is given to free-hand 
drawing and to designing. The course for girls is much the ^me as for boys, but the 
geometric drawing includes the construction of various desiguB for use in handwo^. 

. — The course in the Realschule begins with a 4horough review of the 

/ hmdamental pperations in arithmetic. The principles underlying these" operations 
ale explained, and numerous practical problems are presented Interest, alligation, 

^ proportion, and graphs are studied. Functional thinking emphasized in the 
^ teaching of algebra by showing how the ex predion varies in value with different values , 
of the unknown. Transfonnation of algebraic expressions and the solution of simple 
, linear equadone are taught. The pupils leam how to factor simple etpressTons 
according to type by both factoring and the Euclidean methods Pure quadratic 
equations are studied as far'as is necessary for the purposes of plane geom^etrj- . 

In the course in geometzy the theorems dealing with congrudney and simil^tyure < 
especially emphaeiaed, and a good deal of attention is devoted to construction pmb- 
lems and to problems involving numerical computations. The time allotted^ geom- 
etzy in this dan is generally considered inadequate. 

. (JyiTiTumum.— The study of intuidonal geometry ends wth the preceding school 
yw, and a more systematic study of geometry begins during this year. The idea of 
function is not considered as a separate topic, but it permeates the whole course. 
Linear functions are qonaidered in the fourth and fifth yearn of the Gymnasium, and 
graphs are used to supplement the idea. The course in geometry includes the study 
^ of straight lines, angles,^ parallels, triangles, and quadrilaterals. The congruency 
theorems |nd symmetry of plane figures are studied, aud the study of regular polygons 
and circles is an impoijant part of the year’s work. Inscribed ancLcircumscribed fig- 
ures, tangents, chords, central, and inscribed angles are studied, algebra and geom- 
etry are cloeely coiyelated, especially in the mensuration of plane figur^. The 
geometry is a mixture of the Euclidean and post- Euclidean geometry? Pencils of 
rays and other fhodem concepts are studied. 

Realg^ntumum and ReaUchttU.r-The study of descriptive geometry is introduced 
through the theory of projections. The pupils leam to represent by.^drawings the 
various conic sections and to construct tangents to and fn>m a point outside of a cone, 
^jectional drawings are made of simple bodies in various positions. Some simple 
^adow constructions are made. A study is made of the intorew'tion of projecting 
‘‘planes. In the fourth-year class. of the Realgymnasium there arc' no separate houte 
for geometric drawing. ^ . 

, BSIiOIUlf The eighth school year is the second year of the middle school and of 
the Ath^nde Royal. ^ ^ 

^ In the middle school the boys devote four hours and the girls three hours a week to 
^mathefliadcs. The coun^ for girls doee not include algebra, and ^e geometry for 
girls is the mhe aB for boys in the previous schodl year, with the addition of some^ 
elemratary cons^ctions. ^ ^ % 

^ Cqurse in arithmetic.— The work of the previo()s year is thoroughly j^eviedind Imd the\ 

' ;fiubjdcts of factoring and the highest common factof^and the lowhst commoni.multiple 
. "^y |i|Seaus of fMioring^^ preeentedi IMll on the reduction of common to decimal 
frictions ir continued r IHi^unt^ proportion, averages; nuxtures, alligation, and 
« qoot parti are. studied. Numerous oialleimtdbee a 
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Algebra. — The lormilhis of intereet and of mixturer are studied, axul the pupUe 
leam to evaluate fonnjilaa forjany letter and to translate formulaa into words. Simple 
linear equatiras and ratio auM proportion are studied. 

Geometry.— The chief aim of the work iu geometry is te^amiliariae the pupil with 
the principal ph>pertiee of triangles, quadrilaterals, and circlee. Numerous problems 
involving the computation of the various parts of a triangle are gfven. 

AiMrUe i?oyo/.— In both the classft* and modern schools thm hours' a week are 
devoted to The study of mathematics, and the course is prdbtically the same in both 
types of schools. The course includqp the»rationaliaation of the rules for the four 
pffocosses with integers; common an4 .decimal fractions. The tests of divisibility by 
‘ 2, 3f 4, 5, and 9 aro pmsent'-ed. Checks are extensively used. Simple interest, com- 

mercial discount, mixtures, and alli^tion are studied. Problems in proportion am 
solved by the use of unitary analysis. An intensive study of the metric system is 

DKN MARK i^Tbe eighth school year is the third year of the intermediate school. 

Six periods a week are devoted to the subject of nu^thematics. Provision is made 
‘ for drily drill in oral arithmetic. The sti^jects of interest, partnership, profit and 
loss, simple bookk^ing,- a^ pj^iportion are taught. The testa for divisibility by 
. 2. 3, 4, 6, 11 ^ preSmud.* Simple aroah and volumes are studied. 

The. subject of -the geometry is introduced before algebra. The study is of an 
intuitive nature,, and. Two hours a week are devoted to it. Accurate drawing is ' 
emphasized, sard specianlltehtion is devoted to the construction' and mensuratiofi * 

*of circles. The,' Pj thagorean theorem is intuitively established/ Simple areas and 
volumes are computed, gipd numerous dnrwings and models are made. 

XNOLAKD.— The subjei'ts of rates and taxes, insurance, bankruptcy^ and divi- 
^ d^nds stxe studied. Interest formulas are derived and used. Averages and proportion 
•ate given. 'some attention. The sufijest of mensuration is tr^ted largely from a 
ticalrpwnt of view and includes numerous problems of carpeting, papering, and 
printing, Generalizeil arithmetic is introduced. Graphs are us^ to illuminate • 
the subjects pf proportion and intereet. and squared paper is extensively used in the 
cofriputatiod of ai^as. The investment of savings and the various methods of trans- 

• Initting money are studied, and pupils become familiar with busineea practice. . 

* Simple lessons oa the formation of compriiies are given, and the terms capital, stock, 

" shares, shareholder, dividends, and investments are given apractical setting. Pro^- 

lems in,n\easuriog include areas and easy voh^mes. The course hi geometry^includee 

* thq study of th^ ^rop^rties of triangles, the construction of triangles and eilipM, 

' and the construction of simple geometric figures and de%ns. Ratio and proportion 

are studied-. The Pythagorean theorem is discovered Intuitivelyj. ^ ^ ' 

. KHLANH.— T!le, eighth school year is the fourth year of the lyc6e. The t<tudy of 
algebra is continued, and geometry is introduced. 

FRANCE.-^The eighth school year in France is the fourth year of the lyc^. It is * 
t the last year of* the first cycle. 

Id the claqpcal lyc^ three hours a week are devoted to the study of mathematiesr ' 

The work iii arithmetic involves a study pf the metric system and of proportioa^^n 
algebra, the pupils study the four operations with monomialsand bittomiala. Negative* 
numbers are introduced. Numerical equations of first degree in one and two 
unknowns are solved, and inequalities of the first degiee in one unk^wn^ intz^ * 

Geometry.— The wwk the pretvious year is.thmu^y reviewed. The gtttdsf..^' 

proportion is ihtioduced. The theorems involving the si^lar^ of triaugiss and of 
* . . *ure"Siudted and the tenui^sine, ririne ' ? 

» cojUmjgent the, study of sindMty, 
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the area of the principal plane figuree are developed, and the areas of two similar 
polygons are compared. No course in geometric drawing is offered in the classical, 
lyc^. 

Th^ modem lycU, — Four hours a week are devoted to the subject of mathematics. 
The course iir algebra includes all that is given in the classical lyc^, and in addition 
to this equations of the second degree involving ono and two unknowns, graphs, 
log^thms, and antilogarithms to four decimal places, and compound interest are 
studied. v 

The course in geometry includes the study of planes and of straight lint^s in space. 
The torms^ polyhedral angitis, prism^ and p>Tamid are introduced, and the subject 
of projections is briefly studied. The formulas for the surfaces and volumes of prisms, . 
pyramids, cylinders, and cones are deduced. The formulas for the surface and 
volume of the sphere are learned without proof. The pupils learn lo draw simple^ , 
designs and the elementary notions of surveying and of leveling are introduc^. 

In goomotric drawing, shadow' drawings aro given a great deal of attention and some of 
the drawings are colored. , 

OSBHAKT.— The eiglith school year the last year of the Volksechule and the 
fifth year of the Bilrgerschule, Gymnasium, RoalgymnAium, and Oberrealsciiulo 

Vo/i«cAu^.-The course in arithmetic includes the study of ineunuice and of 
negotiable paper, and a review of the work of previous years, with specis^^emphaais 
upon business computations. In some of the States, series and the thwy of the 
extraction of roots are taught, but these are being eliminated. 

The course in geometry includes the mensuration of circles, triangles, quadrilaterals, 
and elllpees. The cono and the sphere are studied. A go^Ki deal of practice ia given 
in drawing, especially in drawing to Scale. In some of the States the pupils make 
geometric designs and ornaments. 

Gymnasium.— The course in algebra Includes the four operations with algebraic 
expressions, the evaluation and transformation of formulas, and the solution of simple 
linear equations. ^ 

The course in geometry includes the study of lines, angles, and parallel lines, the 
congruency of triangles, quadrilaterals, circles, inscribed and central* aiiglce, loci, and - 
the solution of simple problems by analysis. 



Neafyymnatittm.— Four hours a week are. devoted to the subject of mathemalit's. 

The course in algebra includes the four fundamental operations and the transforma- 
tion of simple algebraic expressions. The course in geometiy includes the study of - 
■firaight linos, angles, triangles, and polygons. 

The course in Realschule is pructically tho same os in the ObeTrealschuIe. 
Equations of the with more than one miknown are studied. The pupils 

bsfuii to represent graphically the multiplication tables and certain statistical data 
ai^d to graph functions of the first and second, Involution and' evolution are 

taught and flixnple quadratics with one unkndwn aro presented. Two periods a week 
are devoted to algebra, ' . ' 

Qoometiy.— The course in geometry includes the study of tho circle and the regular 
polygon. Ntuneroua algebratc-g^motric problems involving constructions *are|Jivon. 

The reciprocal dependence of angles and sides of triangles is emphadzc<n The 
study of triangles prepares for^ the study tri^aometr^,- The important properties 
af prlsnisr cylinders, conel, polygons, and the frustums of polygons and cones are ' 
qaudled. ^ These solids^ presented m parallel perspective, and by orthogonal pro- 
*]«ctioDa. The surfaces and volumes of the Mli(h,enuhierat(Ki- above are computed. 

HOLLASn>.-rThe eighth school yea^ is the second year of the, middle school and 
' the 0;^tiasiam. ^ In the' middle, school, six periods of 50 irautee e»dx are devpted 

6^ prcpoitioiL iU applic^ons^ ^ 
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fn algebra, factoring, the higheet common factor and Ipweet cominon multiplo, 
fractions, simple simultanooufl equations, and radicals are studied. The instruction 
in arithmetic and algebra is cJogelx.^n^lAted. ^ 

In geometry, emphasis is put upon the study of propordoo and of similar figures. 
Simple areas are computed. 

Gymnosiutn. — Three hours a week are devoted to th% subject of mybematics. Qne 
« hour is given to arithmetic, one to gi*ometry, and oue to algebra. same courso^is 
given in all t)*pee of schools. 

The course in arithmetic includes the divisibilit>* of numbers, proportion, and the 
metric system. 

The course in algebra includes the study of factoring, special products, and simple 
lineiir equations. 

The course in geometry is practically the same as in the middle school. 

HUNGAEY.— The eighth school* year is the last year of the Btirgerschule and the 
fourth year of the Gymnasium ami the Kealschule. * 

Burger schuU. — T^*o houre-a week are devoted to the subject of arithmetic. Pro- 
portion, interest, commorcial transactions, savings banks, stock companies, taxes and 
duties, and approximate computuiions ar\> studied. Some consideration is given to 
the comparative study of money systeiiu*, and to domestic Uud foreign exchange. .. 

In algebra, negative numbers, the four operations, and simple linear equations are 
studitnl. One to two hours a week are devoted to this work. 

T\^o hours a week art* tlevoted to the work in geometry'. The course inclutloe the 
reducing and enlarging of figures* simple designs^and architectural drawings. 

Gymnasium , — Three hours a week are devoted to mathematics, and two to^;eo- 
metric drawing. In the Roalschuh*, four hours are devoted to mathematics and * 
two to geometric drawing. The mathematics course in both types of schools is 
practically the same, but the course is more intensive in the Realschule. 

Algebra is introduced by the study of formulas. Addition and subtraction, multi- ' 
plication and division, involving both positive and m*gative numbers, are studied. , 
The pupils learn how to square and cube the sum or the difference of two munbere, 
and to compute the squares and the cubes of decimal expressions. Simple linear 
. equations are solved and the theory of proportion is studied. 

The course in geometric drawing includes simple constructions with circles and 
parabolas, ellipses, and hyperbolas. Somo attention is given to the drawing 
and coloring of ornaments. C'Ones, spirals, and cycloids are also drawn. 

ITALY. — The eighth school year is the fourth yea> of the GinnaMO and of the modern 
school. Three periods a week-are devoted to ^e subject of practical arithmetic. 

JAPAN.— The eighth school year is the second year of the higher primary school 
and the second year of the middle school. 

In the higher pripuuy school the computations by proportion, previously learned, 
are reviewed and compound proportion is taught. Computation in connection with 
bookkeeping is also presented. A comprehensive review of the subject matter of 
the previous year is giveio^ * * 

In the middle school two hours a week are'devoted to the study of arithmetic and 
two to algebra. The study of ratio and proportion is continued and alligation is tau^t. ^ 
Perceutage is introduced and simple- interest is studied. Squares ahd square root, 
cubes and cube root, are introduced in connection with* the work in mensuiadon. 

The course in algebra includes the definition of symbols, the use of simple Algebraic 
expressions, the introduction of n^atiye number, addition, subtnetioa, multiplica- 
tion, and' division of Integnd kxprenans, and simple equations with ond unknown 'i 
quantity. 

BOUKAVIA.^The ei^th school yw is the fout^ year of the Gymmium. 
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of simple ecpmtioiu with one or two unknowns, applied problems, and negative 
numbers. 

The co(^ in geometry inclOdes the study of the parallel and perpendicular planes, 
d>e prinapal properties of the prism, cylinder, cone, and sphere, and the areas and 
volumes of these solids. The most difficult problems are omitted. An attempt is 
made to give the pupU some idea of elementary, surveying. The final examinations 
which occur at the end of this year involve problems the solution of which demands 
^ rtome knowledge of arithmetic, algebra, and geometry. 

BUSSIA.— The eighth Pchool year U the fifth year of the ami of ihe 

Gymnatdum. 

In the Oymnatium four perioda a week are devoted to mathetnalicM, Two hourn are 
> UBually given to algebra and two to geometry. 

The course in algebra includea the ftolution of quadiatici^ \\ith one unknown, a 
^liflcuflaion of the properties of the roots of quadratic requatiom*, the factoring of the 
quadratic trinomial, the solution of pimultaneous equations, and radical equations. * 

The course in geometry includes the measurement of straight lines and angles, the 
^ proportionality of scents, the similarity of triangles and polygons, the numerical 
relations between the sides of a triangle, elementary ideas of limit, the principal 
properties of the circle, areas of rectilinear figures and of circles, simple prf>bloms in 
construction, dihedral, and polyhedral angles. 

In the ReaUchuU three periodj* a week are devoted to algebra and three to geometry 
The couree in algebra i« said to include theetudy of square root, irrational numbere 
simple quadratics, imtional roots, the reUtion between roots ind coefficients in 
quadratics, construction’ of squares from given roots, simultaaoous quadratics aritli- 
meUcal and geometrical progressions, infinite series, and citeulaUng decimals’. 

The course in geometry includes .the measurement of angles, the study of prowr-' 
tioBal intercepts, the similarity of triangles and polygons. Inscribed and eincuffi- 
acribed triangles and quadrilaterals are studied and elementary ideas of limits are 

presented. The pupils learn how to compute the ared of a circle. Simpla<!«n8truc^ 

tions are made, and the principle of homogeneity is presented . 

SPAm.— The report does not give details for the work of this year, bul the state- 
ment is made that algebra and trigonometry are (aught, six periods a week being 
devoted to £he subject of mathematics. The instruction in geometry is of an intuitive 
chaiBcter, 

SWTOKH.-The eighth schoj.1 year is the fifth year of the Realschule. Equations 
ol the first degree m one and two unknowns are studied. Two hours a week are 
to arithmetic and two hours to geometry. Simple bookkeeping is usually 

• included m the course in arithmetic. Square-root tables ard extensively used. The 
opuuon prevails t^t algebra should be introduced through the simple equaUon. No 
tertlwk is used in the intioductory work in geometry. The regular pUne figures 
end the circle arc studied. The principal propertiea o! th©»ellipiie.aro considered and 
. some attention u given to projections, t 

a^TTTOL^.— The eighth school ydar u usually the last year of the middle 
school. It IS theeeeend year of the Gymnasium. 

'■ ^ an hour a week is usually devoted to tfift study of arith- 

^ •*8®'*'** to geometry, and one to geomet A drawing. In 

of ^ Cantons no special instrucUon is gi-i^efi in the of geometric 

-V f In the different Cantons, but in geneial, 

they are somewhat as follow: . V ™. 

simple and compound proportion, .abridged inultiplication and 
b' ' '***>.•"<* computation of simplo areas, partner^p, 

apd biu^tan^^hs areet^^ ‘ 
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The course is j^metiy includes the fundAmeatal ideas of the subject up to the 
quality of sur^ee. The applications of^the theorems are emphasized, and a good 
deal of attention is placed upon jlrawing and the simply constructions. 

UNITED STATES, — The business applications of percentage and the mensuration 
of common surfaces and of solids include all that is usually offered in mathematica 
during the eighth school year in the United States. In some schools, a con>prehen- 
(dve review of the arithmetic of pre\'ioua years is ^ven. In the most progressive 
schools of the country no arithmetic is g\ven duril^ the eighth school year, or at 
least during the last half the eighth school year, and the time is devoted to the 
study of algebra combined with arithmetic. ' 

The New York State course of study outlines the following in arithmetic for the 
eighth school year: v \ 

Daily drill in rapid mental and written computations. This inriudes certain short 
methods in multiplication; t^ie computation of simple interest by short methods; 
and drill in the use of proper business forms, such as invoices, bills, and account sales. 
The pupils are taught how to keep the ^ple accounts of daily life, of the home, and 
the farm. LStocks and bonds are considered. The various types of insarance are 
studied, and the subject of taxes is closely correlated with the subject of civics and 
is taught from the standpoint of local conditions. The simple formulas common in 
various mechanical journals and -inArade papers are used' to introduce the study of 
algebra. The study of these formulas is followed by. the solution of simple linear 
equations. _ ^ ^ ' 

Throughout the eighth achool year, especially, an attempt is made to correlate th^ 
work in mathematics with the ii^ruction in manual ^d household arts and agri- 
culture. The problems are largely of a practical nature, and much data is based on 
local conditions. In some of the schools, a great deal of attention is devoted to the 
Hubj^t of proportion. Tliis is especially true in those eohools where the subject 
of mensuration is emphasized, and the simple equ^ion is not Introduced early. 

SUMMARY OF THE EIGHTH Y’EAR's WORK. 

In the United States the eighth school year is the last year of tlie elementary school. 
In most of the schools but little work in mathematics.is attempted bqyond the study 
.of mensuration, proportion, and some of the applications of percentage. In an in 
creasing 'number of schools some work in alg^ra is being introduced during theeighth ' 
school year. The nature and extent of this work varies^ but in gbneial it may be 
Aid to consist chiofly of the simple equation and the evaluation of formulae. It ie 
but rarely that a school ie found in which any attention ie given tq the subject of 
geometry except such as ie necessary in thi study of mensuration. 

In.all European countries the course in maihematics is more extensive than in the 
United States. In no European country ie leas geometry or algebra offered during 
the eighth school year than in the United States, and in practically all the coimtries 
the work in both of theee subjects ie much more extensive than in this count^^ In 
Austria, Germany, and Switzerland thq most emphasis in algebra i^ put "upon the 
four operations, the solution of aiinple equattons, and prDporti5n. In a few of the . 
countries the subject of fiactoring ie-also taught. This is especially true in certain 
schools, of Austria, Roumaz^, and Holland . The course in algebra reported for 
Rum is more advanced than in any of the othef countries, but it urprobably safe td,,^ 
assume that o^y tqost elementary id^ of sotne of the topics mentioned m . 
seated to the pupils, . t * . 

In practically all of the coun^es,^ extiept the Unit^ States, a goffd deal of eihph^^ 
; fo put uptm the'sti^;^ of intuitiVe ^ e|^th sc1k>o 1 yeiff 
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rtudy of tamiiai figureo, and the terms sbe, cosine, and tangent are introduced . This 
is notably true in Prance.' In a few of the modem lyc^s of France logarithma are 
introduced. The subject of geometric drawing 19 given % good deal of attention in 
severd of the countries, especially in Austria, Hungar>% and in some of the Cantona 
of Switzerland. In a few of the schools of Austria some instruction is given IFThe 
subj^t of deecriptivo geometry. In practically all of Uie schools abroad the sub- 
jects of geometry and arithmetic are more closely related tlian in this country. 
Continued emphasis is put upon the function concept idea, especially in Austria, 
Germany, and Switzerland. 

In moat of the foreign countries less time is devoted to the study of arithmetic during 
^e eighth school year than in the United States. Tlie study of alligation is continued 
in some of the sch^^ls of Austria, Belgium, Switzerland, and Japan ; and a good deal 
of emphasis is put upon the study of tests for divisibility. 

It is customary in all of the European countries \o teach algebra and geometry 
simultaneoualy. During the eighth school year the time is about evenly divided 
between these two subjects, from two to three hours a week being devoted to each.# 
An attempt is no^ made to fuse the subjects, but the interrelalions l>etw6en them 
are kept constantlv -in mind, and the pupil is not permitted to foigeuhis geometry^ 
while studying hi^^lgebra. or vice versa. Each subject is considered an instruction 
unit, but it is used ^enevor possible as a tool in the study of the other. By the time 
a European boy has completed his eighth school year, he is at least a full year in ad- 
vance of the American boy in his'knowledge of mathematics. 


X. THE WORE IX MATIfElCtTICS.IN THE NINTH SCHOOL 

't'EAR. 

AUSTRIA.-— The ninth school year is the fifth year of the Gymnasium : ik 1 of the ■ 
Realschule. 

In the Realschuin^Ur hours a w^k are devoted to the study of mathematics.* This 
time is about eve^y distributed between aritlimetic'and ge<)metry. These two sub- 
jects complement each other and form one mstruction unit. Accuritte observation 
concise description are empliasized. Modeling is extensively used. There 
is a close correlation l>etween plane and solid geometry, because of the extensive 
use of models. The theory of ptmters and roots is studied. Quadratics with one 
unknown are solved, and the pupils learn to graph the various types of quadratic 
* equations. 0||}y ^Jie aimpleat types of simultaneous quadratics are consideied. 
Irrational, imaginary, and complex numbers are studied as far as is nece»ary for • 

1 the solution of quadratic equations. The subject of logarithms is thoroughly studied. 

. In geometry the work of the fourth class' is continued and completed during the first 

semester. The courae includes the study of proportional lines, similarity, and the 
imputation of areas. During the second semester the subject of stereometry is 
. ^ introduid. The instruction begins with the study, of solid angles. Tetrahedrons 
' are studied, and suriacea and volumes are computed. A syrtematic study of descrip- 

. -tive geometry is made during this year. The couiw includes the study of straight 
lines and planes, vertical and hwizontol projecUons. Oblique projections are used 
* . oc<»onally. Constructions are appUed in the study of the, regular pyramid and 
^ , * prism and of their sbidpws. , 

Realgymnaaum two hours a weejc are devot^ to descriptive geometry, 
hourt are asrigned for the subject of geometric dra^king. With this 
Jexceptum, :the coune u pi^cally the.^e in mathematics as in the Gymi^um. / 

he arithmetic of previous yean is ezt^^ and 
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attention is givten to the subject of powers and roots. , Stereometry ia intioduced and 
emphasiB is put'upon functional thinking. Models are vem' extensively u^. 

BKIiOnTH. — The ninth school year is the last year of the middle school and the 
third year of the Ath6n6e Royal. s , 

MiddU school . — A comprehensive re\dew of the arithmetic of pre%doufl years is given. 
Powers and roots are studied, special attention being devoted to approximate roots. 
Compound interest is computed by the use o| tables, Ronds, shares, savings banks, 
annuities, ajid insurance are studied. Tables are extensively used in all computations. 

Algebra,— The course includes the study of the fundamental operations, the square 
and cube of a binomial, fractions, equations of the first degree involving two and 
more unknowns, negative numbers, and indeterminate equations. 

Geometry,— The work of previous years is reviewe<h and proportionality and simi- 
larity are introduced. Th e relations l)otweent lie sides of a right triangle are computed. 
The regular polygon, circle, and the sector are studied. Some elementary exercisee 
are given in smyeying and in leveUng, The surfaces and volumes of polyhedra and 
of cones, cylinders, and spheres are computed and itppUed in solving practical 
problems. 

During this year, girls are not required to study algebra. The course in arithmetic 
is the siuue for boys and for girls. The course in geometry is somewhat leas extensive 
for girls than it is for boys. A study is made of parallels and of elementary theorems. 
The areas of rectangles, fftmUlelograius, triangles, trai>e/.oidB, and circles are computed, 
and the formulas'for the surface and volume of prisms, cylinders, p>Tamids, cones, 
and spheres are used withou^ proof.' From three to five hours a week are devoted to 
the su 1) j 0 c ^ y atlT^lgratlcs. - ^ 

AtMn^c Royal . — in the classical schdols three hours are devote<l to mathematics, 
and in other types of schools four hJurs are devoted to.the siihject, 

\ The course in the classical school includes a study of the changes w'luch a qoutient 
an4^ remainder undergo when the dividend and divisor, or one of them, are increased 
or dcbteased in a certain ratio. Tests for (li\daibility ar^^ studied. Checks by the 
casting out of nines and the elevens are applied in multiplication and division. 
Simide interest, bank discount, annuities, stocks and bonds, mixtures, aKigation, 
negotiable paper, partnership, arithmelicakand geometric progression, simple.and 
®colnj>ound proportion, and fhe computation of easy surfaces and volumes are studied 
during the year. . * ^ 

The coureo in the modem school is much the same as iu the classical school, except 
that no attention's given to the study of arithmetical and goomotrical jirogression, 
aiid tncMPO enfphaais is put upon the study of congruency and simple constructions in 
geometr>', 

DENMABK.— The ninth school year is the last year of the ip termed iato school. 
At the close of the year a comprehensive examination is ^von, and the studen^must 
pass this satisfactorily before ho is entitled to enter a higher grade. Seven hours a 
Veek aro devoted to the subject of raathematica. Two hours are usually' given to 
arithmetic, three to* algebra, and two to geometry. After the trork of the previous 
year has b^n thoroughly re\dowed, the subjects of proportion, powers and roots, simple 
equations an^quadratic equations with numerical coefBcients are studied. 

The cours^n geometry includes a re\dew of Uie work of the previous year and a 
study of the similariiy and congruency of ftiangles and polygons. Simple construc- 
tions are made. Provision is made for daily drill in mathematics. 

SNOLAin).— The lack of uniformity in the English school systen^*^ especUdly in 
the upper years, makes any exact statement in regard to courses quite di^ult. * ^ 
In some of the schools a cotiise similar to the following is offei^ fqr boys 
hot wt^ to specialiEe Ih mthemadcs: Ext^tiem of the squm i(ot l^y rul^ 
.''Pythigorwm.the^ itudy ol ciiclM, chbr^, 

'poi^gonii 
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solution of quadratic equations with numerical coefficients, the simplifying of frac- 
tions, and the solution of applied problems. » 

The boys who pureue this coutee ar^ not expected to continue the study of mathe- 
i^tics after leaving the school. The majority of them do not enter the univeraity. 
The boys who.expect (o enter the universities and who are preparing at Jny of the 
great schools, such as Eton, Rugby, Harrow, and Winchester, spend from three to 
seven hours a week in the study of mathematics. By the time a boy is 15 or 16 years 
old hehas ususaiy completed the study of the five books of Euclid and of algebra to 
the progressions. -- 

*UiLAND.— Boys ^ who expect to pursue their education beyond the elemeiitarv 
Khool usually enter the lyc<k) or the secondary school.. Tlie lyc^ prepares directly 
Jot ihe tmveraty. The classical and modem lyc^e are somewhat similar to the 
Ixen^ Gymnasium and Realschule. Both algebra and geometry are taught. Em-’ 
is put u^n the solution of mmpfe and quadratic equations. Solid geometry- 
^nefly studied. The development of the intuition receives a good dealer atleiitioii. 
rurther d^tAils of th© courso are not Availablo. 

niAlfCK -The ninth school year is the fifth year of the ^.vcee. It is the first year* 
of the second cycle. The second cycle lasts two yoare and has tour divi,Kiona; 

A. Latin-Greok (classical). 

B. Lfttin^^odem language®. 

C. Latin-Schance. 

-JO* Scieuce;;;3iodem languages. ^ 

^ hours a week are devoted to the subjei t of mathematics. 

The work in algebra includes a review of thfe work of tho prenous year. The four 
opprauone are performed with posiUve and negative numbere. Piiblems involving 
umfoijn movement are sohed. Inequalities of tho first degree are studied. Varia 
tious of the expression or-(-6 are considered. Graphs are introduced, and the pupils 

mpreaent the variations of and of 

^Ud geomet^. -Dihedral angles antf perpeiidiculhr and pVallel pl'ane.s are studied. 

. Polyhe^l a^les are considered; and formulas for .the surface and volume of prisms 
pyyanuds, cylinders,- cones, pd spheres are developed. The course does not include 
geometnc drawing. 

Course in C and D.—Fivo hours a week are devoted to the. subject of raathemaUes. 
me work is more intenove and poorq extensive than in courses A and- B. The four • 
operations with positivo and negative numbers, the solution of equations of the first 
^gree in vol vingone and more untaowns, and inequaUties of t he first degree are studied . 

vanabon of the expression aar-f ft is considered and represented graphically. Eqita- 
tiona of Uie second degree in one unknown are solved, but no equations involving 
imaginanes ^ considored. The relations between roots and cocfficionts am studied. 

tnnpmial and inequalities of the seqond degree are introduced A 
^ deal of. emphasis is put upon tho subject of graphs. Tlio variations of the ox- 


fe'. : 


proarion 


are l-onsddored. TKb notion of derivaCivos is applied to simple luimor-. 

ical problems and to fum-tions provieusly studied. Arithmetical and geometric 
^ mtrodlfced. Kour-plwi* logarithma are uaed, and tho Hubiecl"of 
compound mtereet i« studied , * 

The course in geometry includes a systematic study of linorf, angles, parallels, per- 
pendiculaw, ti-^lw, qOadritaterals, polygons, and circles. The theorems for tho 
gOT^ency ud simiknty of triangles are especially eotuddered, and the terms sine 
( co«ne. tugent, and cotangent, for angles from aero to 180® are introduced The 
,coaateucd<» of mean and fourth, propordonale and. the hiannonic divildon of a line 
ate fonsideied; .^The ortpanglee, (wlygoim, wdciroleeaue comli>uted.^ 1^^ 
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meniary notions of mirveyinfr are introdncod. The pupils learn louse the surveyor'a ' 
chain and .the square. 

In Uio classes in drawing, the ruler, compasses, square, and protractor are used. 

Th,e simple geometric constructions are made. 

The course in geometric drawing includes the making of designs particularly for 
tiles, parquets, and mosaics. Many of the drawings are colored. 

OKHMAKY. — The ninth school year is the sixth year of the Bflrgerschule, Gymna- 
piiim, Realgymnasium, Realschule, and Oberrealschule. 

In the Gymnasium two hours a week are usurily devoted to the study of algebra 
and three to geometry. The coursee \ary somewhat in the different States, but the 
work in algebra usually includes the solution of simple equaHons with one or more 
unknowns, graphs, the study of simple functions, and the solution of simple quadratic 
equations. In some of the States the course includes also the use of 6ve-place loga- 
rithms and the slide rule, and the study of arithmetical and geometric progressions, 

. com[>ound intezwt, and annuities. The course in geometry usually includes the 
.study of similar figures, regular polygons, and cyclometry. 

In most of the Realgymnasia and Realschulen, three hours a week are devoted to 
algebra and three to geometry. The work is more intensive than in the Gymnasiiim, 
especially in the subject of logarithms and quadratic equations. £)lemeiAi^ trigo- 
nometry and solid geometry are sometimes introduced, and oblique and parallel^ 
projections are considered . 

The course in the Oberrealschule is more advanced than in the other typ%» of 
schools. In general it may be said ..to be an intensive study of the work that is offered 
in the Gymnasium, with the addition of the following: Trigonometric functions, and 
goniometry are iioquontly introduced with the study of similar figures. Solid geometry 
is studied. Euler’s theorem is considered. j^The study gf regular polyhedra is intio-' • 
duced, and numeroue.exercises involving numerical computations are solved . 

.flK>LLAKD. — The ninth school year is the third year of the middle school and of 
the Gyihuasium. 

-Sgven i>eriod8 a week are devoted to thrntiirb^o^^mathematics in the middle schools. 

The previous work in ^icals is reviewed and extended. Fractional negative expo- 
nents arc Htudied. Ixjgarithms, arithmetical and geometrical progression, and com- 
]>ound interest arc introduced. Equations of the first and higher degrees involving 
one or more unknowns ai*o solved. The course in geometry includes /ho study of 
circles, regular jwlygons, and goniometry. 

TAe Gyjnnaji'um.— All types of Gymnasia offe^ the same course in mathematics. 

One hour a wwk is usually devoted tu the subject of algebra and two to geometry'. 

The course in algebra includes the study of equations of the first and second degrees 
with one or more unknowns and the subjeti of radicals. Details of the coiuwe in 
geometry are not available. ^ ^ 

HUHGABT. — The ninth school Pear i* the fifth year of the Gymnasium, Btlger- 
schule, and Realschule. 

Throe hours a week are dpvolod to mathematics in the Gymnasium. Bystematic 
instruction in geometry begins during this year, and a good deal of aUention is devoted 
to the study of models. The pupils are required to make numerous indoor and out^>f- 
door measurements and estimates. The axioms, postulates, and the piincipal theo- 
rems of piano geometry are studied. The course in algebpa includes the solution of » 
equations of the first degree with one gr more unknowns, sq tiare. root, cube root, radi- 
cals, and quadratic oquat.ioiis of the lypes used in geopietry. .r. 

IUal$ehuU. — Five hours are devoted to the study of mathetnatics. No geometric ^ 
drawing is given in either Gymnasium or Realschule. The coiuse is practically the 
same as in the Gymnasium, but Uu. w'ork in more intensive. . Somepof the fundament 
theoreins of solid geometry. are introduced.* * .v 
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Bilrgendtule , houre a week are devoted to the study of m&thematics. The 
course includes the-*four fundamental op< rations with poaitive and negative numbers, 
fractions, simple linear equations in one unknown, the cj|iof theorems of planimetry, 
the study of congruent and similar plane figures^ U iP^oj wuction of plane figures, and 
the study of perimeters and areas. 

ITALY.— The ninth school year is the last year of the Ginnatdo and the third year 
of the modem school'. Three hours a week are devoted to the study of practical 
arithmetic and two hours to geemetry. The first book of Euclid is studied. ^ Some 
attention is devoted to the study of the simple solids and to the proportionality of 
magnitudes. Equations of the first d(^iroe are solved. Four periods a week are 
usually devoted to mathematics. 

JAPAN. — The ninth school year is the last year of the higher primary and the 
third year of the middle school. 

The higher primary.— Four hours a week are devoted to the study of mathematics. 
The lessons of the previous years are reviewed and supplenienUKl. There is a repe- 
tition of the mensuration previously learned, to which are added the mensuration of 
the pyramid, circular cone, frustum of a pyramid, frustum of a circular cone, expres- 
sion of ^uare root and cube root an<l a review of the four rules, proportion and per-' 
centage, together with arithmetical and geometric progression. 

Rulee for finding the volume of pyramids and circular cones are given d(^;matically 
and verified by actual measurement. Simple bookkeeping is sometimes taught. 

The middle school— Four hours a ^ week are devoted to the study of mathematics. 
The study of equations is continued, and linear simultaneous equations are solved ^ 
Formulas relating to the distributive law are considered, factoring, the greatest com- 
mon factor, and lowest common multiple are studied. The reduction of fractional* 
expressions'and the four fundamental operations with fractions are included in the 
course. Quadratic equations with one unknown quantity; equations with one un- 
known quantity reducible to;qua®ratics, and simullanoous equations containing 
quadratic equations are printed. 

The^ course in geometry includes the study of straight Jines, triangles, parallelo- 
circles, chords, tangents, and segments. Two hours a week are devoted to 
uis work. , 

_ BOT7MAN1A. — The ninth ech^l year is the' first year ofthe-lyc^. Six hours a 
week are devoted to the study -of mathematics. The four operations with common 
and d^imal fractions are explained. The use of tests for divisibility is continued. 
Prime numbers are studied. The idea of the limit is introduced. Square and cube 
root are studied. The aim is to culti\*ate mathematical reasoning. The work is 
more intensive than in previous years. 

Algebra.— Poaitive and negative numbers, algebraic fractions and radicals are 
introduced. Equations of the first degree are solved, and some attention is devoted 
' to thewtudy of redprocal equations. The quadratic trinomial is conaidored. Arith- 
metical and^ geometrical progreeaon, logarithms, compound interest, and annuities 
are taken up. 

- The course in geometry includes the study of angles and triangles, quadrilaterals, 
circles, and proportion. Numerous exercises are solved. 

BTOSU.— The ninth schopi year is the sixth year.ef the RealHchule and of the 

In the Qymnasium four hours a week are devoted to the subject of may^emalJcs. 
The Work in algebra includes the study of progressions, Lc^itluns, and compound 
interest. The course in geometry includes the study of regular polyhedm, the formu- . 
^ fo r the area and volume of ^e prism, cylinder, pyramid, ;cone, and ^here, A 
1^-'^ ipSd^deal of attention is devoted to estimates. . : j - 

.twq p®rip<fo fP® to elgebrfi, two to geometry, and two 


Fracttoiud| negative, arid. xeip exponents ere introduce. Inik 
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tional expresmoDB are considered. Logarithms, exponential equations, combinations, 
the binomial theorem, continued fracdone and their application to square root and to 
logarithms, compound interest, and annuities are studied. 

The course in geometry includes the study of the relative poBitions of straight lines 
and planes in sparcf the chief characteristics of plane and solid angles^ the regular 
polyhodra, and the study of the fonn,ulas for the surfact^s and volumes of the regular 
solids. 

Ill trigonometry, the sine, cosine, tangent, and cotangent for both acute and obfuse 
angles are studied. The limiting values of these functions are considered and the 
logarithmic and trigonometric functions are used. The elein'entary fomuilasof plane 
trigonometry and the fonnulas for the solution of right and oblique triangles are de- 
veloped. ’ The areas of triangles are computed by the use of the frigonometric formula, 
and trigonometry is a]>plied to tlie solution of geometric problems and exercises. 

SWEDEN. — Tile ninth school year U thotlast year of the Realechule and the fin»t 
y(»ar of the Gymnasium. ' 

In the Realflchulo square rtnit and its application to geometric problems, the com- 
pulation of compound interop by means of tables, graphs^ and simple bcKikkeeping 
are taught. Two hours a week are devote<l to tlie study of arithmetic. 

The work in geometry includes the drawing and making of models, simple projec- 
tions, the use of the compasses, ruler, and protractor, and the making of simple in- 
structions. One hour a week' is devoted to geometry. 

• * Gymnasium . — Five hours a week are devoted to mathematics in tlie classical gym- 
nashim, and seven hours a week in the realgy'mnasium. The algebra of the 
Realechule is reviewed, and sqiiar^ root and quadratic equations arc studied. Simple 
functions are emphiaized. . The geometry of the Realschule isreviewetl, and numerous 
applications arc made. Linear xirawing is given considerable attention, and the 
principles of the theory of projection are studied. Special aileiition is directed to the 
study of the iutersection of plane and solid figures. 

SWITZEKLAND.— The ninth school year is the third’ year of the Gymnasium and 
the first year of the Realschule. The course is'the same in the Classical and the Real- 
g>'mnasiurti. Two hours a w'oek are devoted to algebra, two to gcometrj^ and in some 
Cantons tw^o hours a week are devote<l to geometric drawing in the Realgymnasia. 

The course in algebra includ(?s the study of logarithms, arithmetical and geometri- 
cal progroasion, compound interest and annuities, the four operations with fractional ex- 
ponents, and the study of functions. 

The course in geometry includes the study of trans\'er8als, triangles, quadrilaterals, 
circles, construction problems, the theorems of congruency and similarity, and the 
study of surfaces and volumes. 

iZcafscAufc.— *Ono hour a week is devoted to the study of arithmetic, two to algebra, 
three to geometry, and two to geometric ^drawing. The course is practically the 
same as'abuve except that a more intensive study is made. More attention is given 
to abridge multiplication and division than is the case in the Gx^unasium. 

UNITED STATES. — The course in mathematics varies somewhat^for the ninth 
school year, but in general it may be stated as follows: 1,^' 

The four fundamental operations with rational inte^l expressions, factoring, 
highest common factor and lowest common multiple, fractions, redaction, the funda- 
mental operations with fractions, linear equations with one u^nown, applied prob- 
lems, simple and simultaneous equations with one and more variablds, graphic 
elutions, involution, the method of extracting square an^n some cases cube root, 
fractional and ne^tlve exponents with proofs of fundamehlanaws, radicals, irrational 
bxpreesions and equations, problems, the solution of quadratic equations of the type 
ax*-b6x-bc*0 by factoring. ^ ^ „ 
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SUMMARY OF THE NINTH YEAR's WORK. 

The ninth school year is usuaUy the first ythr of tho secondary Bchool in the Uuitwl 
Btatw, In the majority of secondary schools tho subject of algebra is compl 6 u*<l up to 
quadratic equations. In a few of tho schools leas worjc is attempted in algebra and more 
attention le^ devoted to tho subject of intuitional gootftetr>*. In such schools, emphasis 
IS put upon the uso of the simple geometrical instruments, tho making of easy con- 
structions, Tneasurements, and simple designs. 

In all European schools both algebra and gcHimotry are taught tiuring tho ninth school 
■ In most df the countries the time is di videtl evenly between these two subjects 

from two to three hours a week being devoted to each. Here, as in the preceding year’ 
the subjects supplement each other, and no attempt is made to fuse them The rela- 
tione between the two subjects are emphasized much more extensively abroad than in 
the Uiuted States. In most of the schools of Europe the distinction between plane 
and solid geometry is less marked than in the schools of the United States. This is in 
part at least, due to tho fact that models and drawings are very extensively used 
abroad. During the (liiith school year tho work in algebra in most of the European 
schools 18 but slightly more advanced tlian in the best schools of the United States. 
In some of tIios<diw>Isof Austria, hYance, Denmark, DoUand, and Hungary the coum* 

. V IS somewhat more advanced than in the United Slates. ln\hesi^ schools htgarithms, 
proportion, and quadratics are studio, d. The course in the ReaU huIen of Russia is 
said to be very advanced. 

In practically all of tho Europoiui countries awmolrv is Hludii'il during tho ninth 
Bch^l year. Especial empliasis is put^ui>on th^sludy of proportional lines, congruent 
and Bipular areas, and volumeG. In all of the schools moilels are extensively 

ueed. In Belgium, France, Germany, end Holland tho study of similar Hg'ures is 
Thpplemented by elementary exercises in surveying, and in some of tho h>ench schools 
the tonne sine, cosine, taugent, and cotangent are introduced and used. 

Descriptive geometry is introduced in some of the Realschulen and Roalgymnusia of 
At^a. In France, Sweden, and in the Rcalgymnasia of Switzerland some attention 
ta devoted to the subject of geometric drawing. In most of the countries continued 
emph ases is put upon the idea of functions. This is especially true in Au.stria, France 
.Gei^y, Sweden, and SwitzerUnd. The subject of logarithms is introduced in most 
of the couatnes, and in some of tho schools of Germany tho pupils become familiar with 
the slide rule. 

In a few of the countries the study of arithmetic continued during tho nioth 
school y^. Especial emphasis is pul upon the use of tables for finding interest, imd ‘ 
upon abridged processes. 

Arithmetic, algebra, Md geometry are more- closely relat^ in the schools /broad 
than in the Unit^ Stetee. Each subject is considered as an instruction unit but it 
w closely correlated with tho others, men a European boy has completed his ninth 
schwl year he has a mastery of aU the'topics in algebra that the American Boy has 
studi^, and in addition to these he is familiar with practically all of tho more impor- 
tant theorems of plane and solid geometry. In some of tho schools of h'inland, Ger- 
' many, and Russia the elements of trigonometry are introduced. 


■ XI. Tiffl WORK IN MATITEMATI06 IN THE TENTH SCHOOL 

■ YEAR. ■ _ ■ ■ 

AUSraiA.— The tenth school year hi the sixth year of the GymnaduA, Rt>alschul©. 

and ltea%y^ ^ 

^ j JJeristAufa — The couro in algebra includes theiitudy of logarithms ami exppnontiai 
equati^ pf jlie swpl«^ ^d. anlhmetical apd^Aetrical progiesslphs, anniities, 
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Goniometry and plane and spherical trigonometry have an important placo in the * 
curriculum, on account of their practical value. The course in trigonometry may be 
said to dominate the work of this school year in the Reaischule. The fiuictions are 
defined and developed for acute and obtuse angles and are graphically represented 
in the unit circle. All the fundamental formulas are developed and used in the 
solution of acute and oblique triangles. Logarithmic tables and the natural functionsT 
are used. The spherical triangle and the chief formulas for its surface are studied., 
These formulas are applied to the solution of certain problems in stereometry. 

Tlieinstniclion in geometric drawing in the Kealschuleand in tlie Realgymnaaium 
iiiclddesan extensive study of vertic^ projections of plane figures, tlie shadow of the 
circle projected on a plane by paraH^l and by oblique rays,. Lite derivation of the • 
properties of the ellipse conceived as the prrrjection of the circle, the represorUation of 
cylinders and cones of revolution, tangential planes, cones and cylinders, shadow 
constructions, and U»e study of the sphere. Three hours a week are devoted to the 
subject of geometric drawing. ^ / 

6’ym/iariunr.— Equations of the second and of higher degrees that can be reduced to 
quadratic equations are solved. Surds, imaginaries. and complex rrtunbers, graphs, 
and the nature of roots of quadrati(^ are considered. 

Geometry.— A full year Ls devotcHi to the study of solid geometry,' a great deal of 
emphasis being put upon drawing. Tiie pupils draw vertical and horizontal pro- 
jections of all the simple Indies. 

Gonu>:aetr>' and trigonometry.— The conree is not so extensh*e as in the Reaischule, 
and Ure slide nile is not much used in the instnuiio^. Five-place logarithmic tables 
are almost always used. 

BELGITTM.— The tenth school year is the fourth year of the Ath6n<^ Royal. In - 
the classical course three to four hours a week, and in the modem course four hourp a 
week, are devoted to thesuidyofmathcmatics. 

Ciamcal course . — The arithmetic of previous years is reviewed. The greatest 
comjuqn divisor by successive division w sMdied. Factoring and greatest common 
divisor and lowest common multiple by factoring receive a good deal of attention.. 

The course in a[gcbra includes tjie tnuisforraaiion of e<j nations, the study of pro- 
portion, linesir equations with one unknown, appli^ problems, the evaluation of 
formulasi and alligation. ^ * 

The work in iJeomotr)' includes the study of the first book of Euchd. Numeroua 
constructions are ma<ic. ^ \ • 

Aihdern ccH<rsr.— The work in arithmetic wjho same as in the closek^l course 
with the addition of tire study of tests for divisibility. 

The course in algebra incltidcs all that nf'given in thq claarical course, with the 
Addition of negative expressions, tlie squate and cube of binomials, the four funda- 
mental operations, the femainder theorem, the four operations with fractions, the 
reduction of fractions, squares and the square roots of numbers, and of algebraic 
expressions, radicals, and simple quadrati^cs. 

The courw» in geqmetr>' incdmlee a complete review of all the work of preceding ' 
ywire ^nd a .stutjy of the cirtfe, th^nrensucatiop of quadrilaterals, Uie study of pro- . 
portional lines and similar (figures, and the calculatioirof the elements of the triangle, 
DENHABK.— The tenth school year is the first and only yew of the Roalklame 
and the first year of the GymuQsijitn. * • -"* — 

/?«iftfflMc.-7-Thie class is for those who wish an additional year, but are not going to 
the university. \ . • • * . 

The work in arithmetic includqp the study of busincs« forms, the use cf interest, 
and iGgaDthmic tables. . ^ \ ^ ’ 

' The coume in algebra includes tlie general stihiijon of^quadraUc equ&tro The 
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M quftdratics, Bi}rmmetrical equatioiu, simiiltaneoufl quadratics, powers and roots, and 
immiiUea are alw studied. The subject of geometry is elective, and the course is 
practically the same as' in the corresponding year of the Gymnasium, 
dy’^nortuih. — In the classical Gymnasium the course includes the Study of general 
quadratic equations, the rules for the sum and the product of the mots of quadratic 
equations, inequalities of the second degree, maxima and minima, limits, simultane- 
ous quadratics, imaginaries, four-place logarithms, siinplo exponential equations, 
arithmetical and geometrical progression, infinite series, compoimd interest, and 
iumuities. * ’ « 

The course in geometry includes the study of similar figures, regular polygons,^ 
the study of the circle, the trigonometric functions of acute and obtuse angles .with 
simple applications, and the gr^hic representation of simple Junctions. 

The course in the scientific Gymnasium includes all tliat is offered in the claseical 
Gymnasium, with the addition of the study of approximate t'omputations, harmonic 
proj^ressions, complex numbers, permutations and combinations, iudetenniuatee 
with two unknowns, and complex roots. 

ENOLAND. — The tenth school year is the last year of the five-year preparatory 
couiTO. The work in aritlimetic includes the mensuration of plane and solid jEiguree 
and the study of simple business arithmetic. 

The course in geometry includes simple constnictioiw, loci problems, and pioposi- 
t^ns concenring parallels, the wngruency and similarity of triangles, areas, and pro-, 
^portional parts. 

The course in algebra includes th^theory of exponents, logarithms, and \itriations. 
The course m trigonomotiy inchuies the numerical solution of triangles by means of 
lie sine and cosino formulas, the use of tables, and simple problems from surveying. 

The course in girls’ schools for the corresponding year is more elementary, *The 
coHree in arithmetic includes the sUldy of general arithmetic, compound intert^ 
stocks and bonds. The course in algebra includes quadratic equations, the theoiy 
of indices, sur^s, progression and proportion. .In geometr>% Books I to IV of Euclid 
' * are usually completed. / , 

HKLAND. — The report makes ho diNusion of the work by years. Algebra is begun 
in the third year of the lyc6e, geometry in the fourth, and trigonometry in the fifth. 
The subject of eolid geometry is somewhat abridged. The tenth school year is the sixth 
year of the I^c4e! ^ 




lEAHCE.— The tenth.school ye^r is the sixth year of the Iyc6e. It is the second 
^ and last year of the second cycle. In the classical lyc6e two hours a week, and in the 
scientific lyc6e five hours gro devoted to the study of mathematics. 

Clostioal ljrc^e.“Tho course in algebra includes oxetcisee involving equations of 
r degree, and of the second degree in one unknown, ‘variations of uinom^s 

^^^f the second degree. 

The course i^g^inetry includes the mensuration of angles, the study of jAane 
-figures, the definition of sine, cosine, and tangent for angles from iero to 180 degrees, 

- and the formulas fof surfaces and volumes, .• 

The course in algebfa includes ^ftudy of equations of the second 
' degree, appUcatums of geomeUy to trigonometry, equations of derivatives of simple 
functioi^ the study ef variations and of graphic representations, the study of motion 
in connection with the the<py of derivatives. , ' * 

coune in ^metty includes the study of polybedra, .cones, ^eiee, surfaces, 
and volume, '^e ideas of translation and rotation are pxtenSlv^ used and the< 
; “ . '4 aynjBoetry Is given a good dmij of emphasis.^ Rather an extensive course in 

descriptive getunetry Is offered in many schools./ O^ijwtric drawing is- tau^t 
^ are studied, and the 
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OXKMAKT. — The tenth school is. the eeventh yter of the BQigerechule, the, 

Gynmatdum, Realgymnaaium, Realschulef and OberrealBchnle. 

Oymrumum . — Equatione of the second degree^ including simultaneoue quadratics 
and equations in the quadratic form, are studied. Four and five place logarithmic 
tables are also used. Emphasis is put upon the application of algebra in the solution 
of geometric problems. 

Geometry. — The course in geometry includes the study of congruent and similar 
figures, inscribed and circumscribed polygons, cyclometry, and harmonic functions. 
The pl^ue trigonometry of the ri^ht and oblique triangle and goniometVy are intro- 
duced. lu some schools hamaonic poinla and rays are studied. 

Six hours are devoted to mathematics, three to algebra, and 
three to geometr>*. Arithmetical and ghometrioal progre«rion, compou^ interest 
and annuiiics, are studied. Equations of higher degree, difficult quadratics, recip- 
rocal and binomial equations are introduced. 

The course geometry includes the study of straight lines, planes, trianglce, poly- 
gons, and circles. The principal properties of the pyramid, cylinder, pri^, cone, 
sphere, and logarithms are studied, and the study of trigonometry is continued. In a 
few Realgymnasia the elements of analytic geometry are begun. The straight lihe, 
poles and polars, the ellipse, parabola, aitd hyperbola are considored. 

RfaUt^nU and OhfrrealKhule—T^o hours a week are devoted* to the subject of 
algebra, and three to geometry and trigonometry. • * 

The course in algebra includes, the study of imaginary and complex numbers, De 
Moivre’s theorem and its application, the graphic solution of equations, the binomial 
theorem, and reciprocal equations.’ « 

The courae in geometry includes the study of similar figures; the fufictions for any 
angle are taught and w represented by line values; and the applications of sphericid 
trigonometiy to solid geometry and to mathematical geography are presented. In 
some schools map projection is studied. In moqt of the schools* a brief course in 
descriptive geometry is offered. This includes a systematic review of the descriptive 
geometry of previous years, and in addition the study, of the kitersection of planes and 
solids by other planes and solids. , 

HOtiLAND. — The tenth school yoor is the fourth year of the Gymnasium and of 
the middle school. 

MMU tchool . — Four hours a weA are devoted to the study' of mathematics. The 
algebr^of previous yeare is re^de^ed. Indeterminate equaUems of the first degree are 
inirodacqdt^.Permutations and combinations and the binomial theorem are studied. 
“ * etry is introduced. The work in solid geometry includoe a study of the rela* 
position of straight linj&s'and planes, ^dihedral and polyhedral angles, the properties 
volumes of prisms, pyramid, cylinders, cones, and spheres. A course in the 
elements of d^riptive geometry is usu^y offered. Two hours a week are usually 
devoted to tho study of mechanics and one to coemography. 

Gymnnriwm.— Three hours a week are devoted to the s+udy of mathematics, oj rre 
hour beixtg given to algebra and two to geometry. Irrationai and complex exprea- 
sions, fractional and negatiw exponents are studied. ’ All .of^lane geometry is com^ 
plot^^ ^ " 

HTTKQABT. — The tenth school year^is the tdxth year of the Gymnasium and <rf 
the Realschule. ' * . 

Gymnorium. — Involution, involving fractioDak and negative exponents/ U taught. 
Brigg’a logarithms ore used, and" arithmetical and ge^otiici^ progxfiBion'are stkdled*^ 
Most of the course in geometry’ is devoted^ the study of Uie circle. 

The tunctio'tts of acute Angles are in the of triples. 

mhlat for the dne are of P^dva iaA\ 
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Real$(huU,“^The comes in algebn and in geometry are th^ same as in the Gym- 
naaum, but the work is somewhat more intensive. 

Three hours a week are devoted to the study of deecriptive geomet^>^ The course 
includes the study of orthogonal projections, the projections of circle^ in simple posi- 
tions, the study of points, straight lines and .planes, angles, and eliadow problenrs. 

BUrgerschuU. — Three hours a week are devoted to the study of malhertiatica . Linear 
«equation^, square and cube root, quadratic equations, and involutions with fractional 
and negative exponents are taught. Some attention is given to irrational and imag- 
inary numbers. Logarithms, the theory of combinations, and annuities are also 
presented. 

The course in geometry includes the study of tlie Pythagorean theorem and its 
^ ^ applications, and the Rudy of the circle. In some cliases one hour a week is devoted 
,«/ to simple bookkeeping. 

ITALY:— The tenth school year is the first year of thp liceo. Six hours are devoted 
to the subject of matt^matics, considerably attention being devoted to arithmetic. 
•The study of gporaetr^ includes a review of the first book of Euclid, which was studied 
in the preceding year. Books II andTlI are also complebnl. The study of algebra 
is completed up to radicab and fractional exponents. The study of arithmetic ia^ 
com^lloted with the theory of square root and incommeimurable numbers. 

JAPAN. — The tenth school year is the fourth year of the middle school. Two 
hours a week are devoted to algebra and two io geometry. The course in algebra, 
includes the study of irrational expressions, ratio and proportion, the progressions, 
permutations and combinations, logarithms, the use of tables, and the binomial 


theorem with positive integral exponents. ‘ , 

The course in geometry includes the study of inscribed and circumscribed figures, 
a|eas, congruency, proportion, and the applications of proportion to simibr figures. 

BOtTMAHIA.— The tenth school year is the second year of the lyc6e. 

Algebra.— The functions of independent variables, limits, continuity, simple ^ 
' derivativee, gmphs, maxima and minima, the theory of permutytious and combina- 
tionsjl^d the binomial theorem are studied. In some schools, oxtiiction of the 
square rootof {>blynomiab by indeterminate coefficients is taught. In a few' schoob, 
/^terminants of the third order, and their use 4n the solution of homogeneous and 
nonhomogeneous equations are taken up. Graphs are extensively used in all courses 
in algebra. 

Geometry. — The course in geometry includes the study ol regubr polygons, circles, 
tmnsveisab, ar^^ congruency, and^simibrity. Some attention is devoted 
study of harmonic functions. Many applications are presented. Dihedral and tri- 
hedi^ angles, parallel and perpendicubr pjfkuos, and the fonnulas for surfaces aud 


1 ,^ 


volumes are studied. 

Trigonometry.— The trigonometric functions for acute and obtuse angles are taught 
and repreeented graphically. The principal fonnulas of ^ne trigonometry are devel- 
oped and applied, and the tables of logarithms are . The idea of periodic functions 

is emphasized. 

BU8SXA. — ^The tenth school year b the seventh year of the Kealschulo and of the 
Gynmasium. ''' 

Gymrumum.— Three to four hours d week are devoted to the study of mathematics 
in the Gymnasium. The course in algebra includes simple and quadratic equations 
inyolviDg one or more unj^pn^hi quantities, iudeterminant equations of the first and 
Mcond degrees, tb9^.«|iEigrMdoDS, \pgarithms, ^e binomial theorem, and continued 
^tipns. \ ^ ' 

*nigonotti6try<»rOne aifd a half hours to two houre are devot^ each week to the 
study of toi^nometf;^^ .3tenqr^^i|^nometry is complete during this year, 

^e J^^eiyischul^ b ^iacfi<^|ly the- same iu( in 
the Gymoaiium, but the. work iu the Gym^^um u somewhat less intensive^ La the 

■ ’■ ' , v'.. . ■iT'- ' . . . - ■ m 
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Realschule more emphasie i’e put upon*the subject of complex munbers, and upon 
integral functions and their roots. The course in trigonometry is the same as in the 
Gymnasiuin. ' 

Plano analytics and the elenients of infinitesimal calculus are also introduced dui^ 
ing the tenth school year in the Realschule. The course in analytic geometry includes 
the derivation of the principal theorems by means of rectangular coordinates. The 
cirt'le is studied and its equation is derived by the use of rectangular and by polar 
coordinates. The spiral of Archimedes is studied. The equation for the ejUpee, 
the parabola, an4the Inperhola are derived both in rectangular and polar coordinates. 
The ellipse, regarded as the projection of the circle, is also taken up. 

Infinitesimal calcuIus.—The principles of the theory' of limits and their application 
to the mensuration of the circlfe and of the surface and volume of the cylinder, cone, 

and sphere are studied. The limiting value of as z tends to zero and that of 

» when’n increases without limit, are discussed. The system of natural 

logarithms is presented. Continuity of functions is studied. The geometric repre- 
sentation of functions and derivatives receive attention. Formulas for tl>e deriva- 
tives of the sum. difference, product, and quotient of functions are taught, and the 
derivatives rrf inverse functions are also presented. The subject of maxima and 
minima is taken up. Equations for tangents and jiormals at a gi’^'C® point of a 
cup\'e arc derived. Ind^nite and definite integals are taken up. 

Those pupils who elect this cour^ In mathematics are tf^ually preparing for the. 
w'hool tvf technology, * 

SPAIN,— No pure mathematics is offered during the tenth echool year. Both 
algebra aiul triuononictry are completed during the preceding year and physics is 
studied during the tenth year, 

SWEDEN.— The tenth school year is the second year o! the Gymnasium. In the 
rlassu'al Gymnasium, four hovirs a week, and in the Realgymnasiuip six hours a week 
arc devoted to the study of mathematics. ' 

Classical GymTwWum.— Involution and evolution and the uw of tables of loga^thms 
-are taught. The pupils graph simple functions. The geometry of previous years is 
reviewed and numerous applied problems are solved. 

Ucal^jmnMum . — Simple trigonometric computations for right and oblique triangles 
are made. The function concept is emphasized throughout the year. The work in 
trigonometry is a continuation of the theory of projections end the intersection of 
planes by planes and of solids by planes, 

SWITZSBLAND. — The tenth school year is the fourth year of the Gymnasium 
and the second year of the Realschule, 

Crymnonum.—One and a^half hours a week are devoted to the study of algebra. 
The course includes powers and roots, equations of the second degree involving one 
unknown and equations uf higher degree reduciblo to equations with one unknown, 
imaginary and complex numbers. 

One and a half hours are xieually devoted to the study of geometry. The coum 
includes the study pf similarity of polygons, cyclometry, applications of algebra to 
geometry, harmonic division and transversals. • ^ 

^ Plane trigonometry is introduced and the funcftion concept is g;iven a great deal of 
‘ emphasis. '• . * # 

— ^Two hours a week are devoted to tlie study of algebra^ and three 
and a half hours. to geometry and trigonometry. The course iucludes all that is given 
in the QymnAsiumf with tKe addition of dihedral polyhedral angles, and a inore 
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XTKmD STATES. — ^There are two general plans for organizing the course in 
^ mathematics for the tenth echool year. 

The Mi is the older plan and is still in more general use, but the second is growing 
in popularity. . 

First plan; Half of the year is devoted to the study of algebra. The course inclu&ee 
the theory of exponents, radicals, the theoi^ of quadratics, simultaneous quadratica. 
the binomial theorem for positive integral exponents. This is followed by a half year 
of plane geometry. The first two books are completed. 

Second plan: The entire year is devoted to the subject of plane geometry, and the 
five books are completed. ^ i 


SUMMARY OF THE TENTH YEAR’s WORK. 

/ 

The tenth school year is the secona year of the secondar>* school in the United Statee, 

In most of the schools the entire year is devoted to the study of plane geometry. In 
some of the schools half of the year is devoted to the study of algebra ‘and the other 
half to the study of plane geometry. 

In the schools of Europe the mathematios of the tenth school year is distinctly in 
advance of that in the United States. The difference in the mathematical courses in 
the two countries is most marked in the subjects of geometry, trigonometry, and 
drawing. 

In moet.of the European schools the course in algebra is practically the same as in 
the hrst half of the third year in the secondary schools in the United States, that is, the 
course begins with th^study of quadratic equations and continues through the pro- 
gressions and the binomial theorem. In many of tho.European countries the subjects 
of logarithms, c5mpound interest, and annuities are given a good deal of attention. 

• The courses in geometry abroad usually include the study of congruent and similar 
figures, cyclometry, regular polyWedra, and the formulas for the surfaces and volumes 
« of the common solids. 

The subject of trigonometry is tsAight during the tenth school year in almost all of 
European countries. The extent of the course varies, but usually the entire subject* 
of plane trigo^onietry.is completed during this school year. In a few of the countries f 
* \^herical trigonometry is also studied, and the knowledge thus gained is applied in 
the study ^ solid geometry and of mathematical geography. 

Descnpti^ geometry is introduced in the french scieqtific lyc4e, in a few Real- 
Bchulen and l^rrealschulen of (Germany, and in some of the schools of Holland and 
Hungary. The ^udy of geometric' drawing is given more emphasis in France than 
in other countiieftq^^he elemont^of analytic ^metry are ^ntrt^uced in a few of the 
^Bealgymnasia anduhs riaa 1 jclmion of Germany and in solne of the Realschul^n of 
Kusaia. In practically all of the European countries, by the time a boy ha4completed 
the fienth school year, if he has pursued the fidentific course, he has stuched all the 
mathematics that is offered during the entire 12 sch6ol years in most of the schools 
of the- United States. 




XU. THE WOEK IN MATHEMATICS IN THE ELEVENTH 
' SCHOOL YEAR. 

AVSTBIA.— The eleventh school y^ is the last year of the Reatschule and the 
^v^nth year of the Oymnasiuin and Realgymnaaium. ^ . 

geometry u cqmplet^ during the tenth school year. A good 
luFof .em is placed up9a the idea of function, Spherical trigonometry is not- 


in ^^Qyrnn^um^^ - Sumylng great deal of aiten- 

Alatsw geoin^ is inhoducedl^ gi i^nflh^:to leeuam- 
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lar coordinatea. The principal formulae for distances and areas are developed and 
applied. Since the idea of function has been developed in the previous years, a^ood 
deal of time is saved here. The equation of the straight line is presented in fonr 



sections and the tangents for eath of the conics are studied. ^ 

The course in algebra includes the study of arithmetical and geometric progre®ion, 
compound interest, the theory of permutations and combinations, variations, the 
binomial theorem for positive integral exponents, and tho fundamental ideas of the 
theory* of probability. ' * 

HeahchuU and Reolgymncgium. —Two hours a w^k are devoted to the subject of 
, descriptive geometry. Orthogonal and oblique pTbjections ‘are .studied, ajd a good 
deal of emphafida is put upon perspective drawings. - Tangential planes and i)lane 
sections are studied. The principal aim of the course in descriptive geometry is to 
develop spatial -concepta and skill in constructions as a basis for the work in more 
advanced technical institutions. 

One hour a week is usually devoted to the subject of geometric drawing. 

In the^lU'alschule, more attention is devoted to the study of analytic geometry 
than in the Gymnasium. The subject is treated as a continuation and extension of 
the theoi^' of functions, which has been presented in previous years. The straight ^ ' 
line is exhaustively studied as a basis for o^er hgures. Pj-actically all computations 
are made by the use of roc^nguiar coordinates. A good deal of attention is devoted 
to the study of conic sections. -Sj>ecial attention is given to problems in which conic 
sections appear as geometric loci. Easy differential and integral calculus are 
applied to problems in physics. Only ^hoso computations are introduced which aim^ 
plify or make more intensive the knowledge of physics. There is ^ decided tendency 
to restrict the theoretic matter to the smallest possible compass. 

BSLOIUH. — The eleventh school year is the fifth year of tho Ath^n^ Royal. In 
the Greek’ Latin and in4he commercial Ath^n^ three hours a week are devoted to 
the study of mathematics. In the Latin and in the scientific sections 'six hours % 
week are devoted to the subjects _ . ' 

Grrek-Laiin section. — The algebra and geometry of previous years are thoroughly 
reviewed. Equations of the first degree with two or more unknowns and simple 
applied problems are solved. The interpretation of negative, indeterminate, and infi- 
nite values is emphasized. Results are generalized whenever possible. T^e remain-* 
der theor^ is introduced and algebraic fractions ftre etudied. 

The course in geometry includes the study of the properties of ciicl^, chorda, 
secants, an^ tangents, the congruency and similarity of triangles and p<dygons,^pio- 
^ ^rtional fines and proWeins in construction. A good de^l of a^ntion is'devoted to * \ 
drawing to i ale and to out-of-door -measurements. ' 

The couffl^ in the scientific and in the* Latin Ath^nde is practically the same. Thi ^ 
work in aritljmetic includes a thorough review of the work of previous years, testa f<v 
divisibility, matest common divisor and lowest common multiple,' prim^ numbere, 

» the theorem M Fermat, common and docunal fractions, approximate computations, 
co^lex numbers, and cube root. * . 

rte (ourse in algebra includes the solution of equations of ther first degree with oha ^ 
or two unknowns, and of simple quadratic equations with one unknown, the ^uare 
' root of binomials, ihh progresaions, logarithms, compound interert imd annuities, * 
maxima and minima/ - . ^ 

In geometry the.Btudy oLregular polygons, clrctee, and transversals is emphasised.^ i 
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DINMABX. — ^The elev^th school year is the second year of the Gymnasium. 
Two periods a week are devoted to the study of mathematics, in the classical and in the 
modem languagejfymnasium, and six periods a week are devoted to the subject in 
the mathemati^al^ientlfic Gymnasuim., « ^ 

The trigonometric functions are defined and represented graphically, and the 
principal formulas of plane trigonometry are developed and applied. Some attention 
is devoted to the subject of goniometry. 

The formulas for the surfaces and volumes of regular solids are developed and the 
fundamental ideas of conic sections are presented. The principal theorems of solid 
geometry are studied. A good deal of emphasis is -put upon the study of spherical 
hianglea and of symmetry and similarity. 

ENOLAND.— The eleventh school year is the last year of the central school. ! By 
time a boy has completed the work of this year, he should be able t® solve any ordi- 
nary problem in arithmetic, especially any problem of a practical nature. Workshop 
methods are emphasized. Constructions and approximations are given a good deal 
^of attention. Many of the problems involve weights, volumes, and density. In some 
schools simple surveying is given and graphs are taught. , ■ • * 

The course in algebra includes the study of quadratics, graphs, fractional coeflicients, 
and indices, formulas, radicals, logarithms, arithmetical and geometric progressions. 

The geometry of j^vipus years is reviewed and extended, and the work is closely 
correlated with m'e<^nical drawing and with science. Tbe pupils study the circle, 
thewUipee; easy vectors, arid areas, and make*simple constructions. 

The work in trigonometry includes the study of logarithms and problems involving 
heights and distances. Angles with given sine, cosine, or tangent are constructed. 

INLAND.— The eleventh school year is usually the last year of the course. ’ No 
details are given, but when the pupil has completed the course, he has finished the 
study of algebra up to permutations and combinations . He has studied plane and solid 
geometry and the elements of trigonometry. , In the classical lyoees, only the study 
qf toe right triangle is included in trigonometry. 

roAHOE. — The eleventh school year is a one-year course to prepare for the second 
part of the bachelor degree . It is called the special mathematica course . Eight hours 
a week are devoted to the study of- t mtoematics. 

The theoretical parts of arithmetic are presented. Special emphasis is put upon 
the theory of prime numbers and o# circulating decimals. 

The coiAse in algebra includes a review and an extension of the work of the pre- 
ceding year. .Equations of the first and second degrees involving two or morp un- 
knowns are »lved. Inequalities of the first and second degrees are studied. Arith- 
njetical and geometrical progression, k^rithms, compound interest, and annuities 
ane studied.^ The idea of coordinates is inttoduced, and some simple equations are 

derived. The functions y=<m+b y*or*-|-6i*+c are 

replanted graphically. ' The maximum and minimum values of certain fimctions 
having numerical coe&ients are found. The areas of curves regarded as functions 
of toe abscissa are computed. ^ ' , , • 

The course in trigonometry includes a review and the application of trigonometry 
toswveying. „ . , a • . ^ 

The course in ^metry includes a thorough review of the work of preceding 
t|5r<^and in addition-to this, isdical axes, polars, inversions, the theory of vectors, 

* aod centtal projections are studied. The elHpsd, hyperbola, and parabola are con- 
sidered, Mid todtr equations are derived. Problems invctlviug tpngents to these three 
curves aro solved, . ^ ^ 

The trourse in descriptive geometry includes toe study of the stiaigdit line, pJane, 
cirris, cone,' cylinder, and ^are. Plane sections of solids ai» coiside^. ;^^^adoira 
•fe studied and the ideas iindei^dQg- the ^ttstructiori of topopaptdcMd niaps are fiu* 
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sented. A good deal of emphasis is put upon the subject of mechanics and cosmog- 
raphy during this year. 

QEBMANT. — The eleventh school yeaj is the ej^hth year of the Biirgerschule, 
Gymna^m, Realgymnasium, and Oberrealschule. 

The course in the gymnasium includes the study of arithmetical and geometrical 
progr^psion, compound interest, and annuities. Solid geometry in completed and the 
elements of plane analytic geometry are introduced. • _ ' 

Realgymnasium . — Five hours a week are devoted to the subject of mathematics. 
Three hours are devoted to algebra and trigonometry', and two to descriptive geometry. 
The theory of permutations and combinations, the binomial theorem, determinants, 
and the general theory of equations of higher degree a^e studied. Plane and spherical 
trigonometry are completed and applied to the study of mathematical geography. 

'"he course in descriptive geometry includes the graphic determiimtion of points, 
lines, and planes, and problems involving these. Numerous pjoblems in which the 
distances from given points, lines, and planes are to be determined are solved. 

Oberrealschule.— Two hours a week are devoted to the study of analysis and to the 
elements of infinitesimal calculusjj The algebra of previous years is reviewed. * Pw- 
mutations, combinations, and the binomial theorem are studied. The ideas of limits 
and of derivatives are infroduced. The derivatives for powers, sines, and cosines are 
formed. The study is closely correlated with physics and mechanics. * 

Three hours a. week are devoted to the study of analytic and synthetic geometry, 
('oordinate geometry is introduced. The straight line, circle, pencils of rays, tangents, 
poles, and polars are studied. Some attention is given to the theory of projections'. 

The course in descriptive geometry includes the study of the cylinder, cone, and 
sphere, and the introduction of perspective drawing. • 

HOLLAND. — The eleventh school year is the fifth year of the middle school /md 
of the Gymnasium. Four hours a week are devoted to the study of mathematics. 
Middle school . — The algebra of previous years is reviewed and extended. The 
^ study of trigonometry is continued, and circular functions are introduced. Plane 
geometry is reviewed; and the cone, cylinder, and sphere are studied. The coiurse 
in descriptive geometry is completed up to the study of curved surfaces. Two hours 
are devoted to mechanics and ond'to cosmography. 

Gymnasium.— Two hours a week are devoted to algebra and two to geometry^. The 
course in algebra includes the study o| quadratics, radicals, fractional and negative 
exponents, arithmetical and geometric progressions, logarithms and- indeterminate 
equations of the first degree. The study of solids is completed. 

In some Gymnasia tlie pupils who specialize in mathematics and physics take a 
more advanced course in mathematics. ' This course includes the above with the 
addition of maxima qnd minima, the theory of limits, and some trigonometr}'. 

HVNQAET. — The eleventh school year is the seventh year of the Gymna.“ium 
and of the Realschule. . . ♦ ^ 

In the Realschule fromUiree to five houft are devoted to the study of mathematics. 
The course inejudes the etudy of arithmetical and geometric progressiou, circulating 
decimals, conipoand interest, and annuities, Government loans, indeterminate equa- 
tions of the first degree, the binoniial theroem, simple formulas involving surfaces' 
wid volume^ the study of trigonometry and its appUcatious to’sittveying and 
“raphy, - ^ \ 

Flom two to three periods a week are devoted tathe study of descriptive geometry. 
The course includes orthogonal projections, angles of inclination, the intmeection of 
simple solids by straighjttnes and planes, shadow consirttetions, the revolution of 
planOJtnd simple solid fi^ires about vertical axes, and the introduction of new planes 
of refarence, ^ ^ ... 

two to three hours a i^eek ^ devoted to Ure study of laathe- 
maUcs. Ihe oaursa in algebm includes the etudy of tempoupd and ianiiitiee, 


*■ - 











curricula in mathematics. 


Government* loans, the progresBions, circulating deoimalfl, and the theory of quad* 
ratios, f 

Thtfcouree in geometr>' includes the rtudy of the coordinates of a point, tho distance 
betw«n two points, the graphs, and the important theorems of solid geometiy, ospe- 
oially thoeo involving surfaces and volumes. 

^ALT. — The eleventhschool year is the second^s?ar of the Uc^. Six hours a freek 
arefdevoted to the study of mathematics. Books IV^ V, VI, XI, and XII of piano 
and^^lid geometry are completed. The theory of proportion, power, equations of 
the first and second degrees with one and more unknowns, radicals, and progressions 
are studied. Tho elements of trigonometry arc introduced. • 

JAPAN. — The eleventh school year is the fifth and, in some sch<Hils, the last vear 


of the middle school. 

Four hours a week are devoted to the study of mathematics, two hours being devote<l 
to geometry and two to trigonometry. 

The'eourso in geometry includes the applications of proportion, the study of areas 
and loci, straight lines and planes, solid angles, polyhedra, the prism, the pyramid, 
the sphere, ^ the cylinder, and the cone. 

Tho course in trigonometry includes the functions and graphic representation of 
the functions for acute and obtuse angles, the development and use of the principal 
fonnuIkSj^thfe solution of right and oblique triangles, the use of logarithmic tables, and 
the applications of trigonometry to surveying. 

BOUMAKIA.— The eleventh school year is the third year of the Iyc6e. Four hours 
_a week are devoted to the study of mathematics. A good deal of emphasis is put^ 
upon mechanics. ^ 

The course in algebra includes the study of sines, convergence, the number c, 
exponential functions, logarithms, derivatives of exponential, logarithmic and circular 
func^tions, homogeneous functions, and complex numbers. 

In.descriptivo geometry, estimates of projections, the representation of a iJoint by 
the aid of projections of two perjwndiciilar planes, and the projection of astraight line 
ar^ considered. 

The pupil’s knowledge of algebra and of geometry is utilized to a great extent in 
tho istudy of mechanics. , 


BUSSIA. — The eleventh school year is tho eighth and last year of the Gymnasium. 
- 'From three to four hours a week are devoted to the study of mathematics. A com- 
plete review of the previous year’s work in mathematics is given, one hour a week 
being devoted to the review- in arithmetic. The factor theorem and the transforma- 
tion of equations with the unknowns in the denominator are presented. 

SWEDEN.— The eleventh school year 4s the third year of the Gymnasium. In 
the Latin Gymnasium, three hours, and in tho Realgymnasium, four ho\ue are devoted 
to the study of mathematics. 

In the Gymnasium, trigonometry and solid geometry are completed. Arithmetical 
am} geometrical progresseion and compound interest studi^. Graphs of simple 
. ionctioBs, such ae y«-isin ac, are introduced . , 

In the Realgymnasium, in addition to the above course, analytic geometry is 
introduced and a good deal of attention is devoted to linear drawing. A thorough 
. study is made of the theory of shadows. • * 

8WnzSBLAin).-*^The eleventh school year is the fifth year of tile Gymnasium 
. ■ and the third year. of the Kealecbule. Tn the literary Gymnasium two hours a week 
, - ITO devoted to algebra and one and a ^If hours to geome^. - In the Kealgymnasipm 
r; hours ji^dpvQted to algebra, one to deecriptive geometry, and one to bookkeeping, 

the Eealechule two and a half hours to algebra, three to geomotr}', and three and a 
^^^hatt to ddacrip'tive geometry. * “ . > • 
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iMrary Oymnasiwn. — Logarithms, expononlial equations, the progressions, com- 
pouDci intereet, annuities, indeterminate equations of the first degree; and plane 
trigonometry are studied. 

Realgymnasium, — In addition to the above cquree, continued fractions, equations of 
the second degreo in two unknowns, and solid geometry are studied. Goniometrj' 
and trigonometry with its applications are introduced. 

RmUchule. — The course in the Realachule is the same as in the Realgymnasium, with 
the addition of the approximate solutions of equations higher degree. ’ The elements 
of spherical trigonometry appli,kl to geography and the elements of plane analytic 
geometry ore also introduced . • 

In both the RealgjTnnasiuxn and Realschule deeci^tive geometry is studied. 
Th e course is more intensive in the Realschule. The relation of points, straight lines, 
^*'pl^cg and simple solids in vertical and horizontal projections are considore<l. The 
fundamental problems in construction are presented. The projections of the circle 
are studied, and triangles, prisms, pjTamida, and regular solids are given special 
attention. 

tmiTED STATES.— The eleventh ^ school year is the third year of the secondary 
school. The courses in mathematics vary somewhat, but in most of*the w’hools a 
second course in algebra is given during the first semester, and solid geometry' is 
studied during the ^ond semester. 

The course in algebra includes the study of radicals and exponents, quadratic 
equations with one and two unknowns, the theory of quadratic equations, equations 
in the quadratic form, the pre^rcssions, and the binomial theorem. 

The course in solid geometry includes the study of Jlooks VI, Vll, VI 1 1, ami IX. 


SUMMARY OF THE ELEVENTH YEAR’S WORK. 


1 » 

The eleventh school year is the third year of the ^ondary school of the United States, 

In most of the schools the course in mathematic^ includes a half year of algebra and a 
half year of solid geometry. In a few of^he scVools, the first h^ year is devoted to 
the study of solid geometry and the last half to the study of tji^nometry. 

In the schools of Europe the 'A^ork in algebra during th^,^eventh school year in- 
cludes the* study of arithmetical . and geometricul projections, permutations and 
combinations, the theory of probability, the binbmi« theorem, and determinates, ^ 
The preceding topics are included in the moetad^’^ced courses in* Austria, France, 
Germany, Holland, 'Hungary, Swedgn, Switzerland, and Roumania. The subject 
of trigonontptry, which was completed- during the tenth school year, is applied to 
surveying. Much more emphasis is put upoirthe subjects of cosmography and me- 
chanics than in the United States. Descriptive geometry is studied in Austria, 
Gerpiany, France, Holland, Hungary, and Switzerland, and the study of geometric 
drawiiid is continued in Austria. Analytic geometry is introduced in certain of the* , 
schods of Austria, France, Germany, Hungary, and Sweden,' and tho ^jMents of 
difWcntial calculus are introduced a few of the Hcalschuien of Austria ana in the 
Ohfrrealschulen of Germany. The 'calculus is applied in the study of physics, 
^herical trigonometry is taught in several of the countries, and it is 'usually applied , ; 

in the study of ma^ematical geograpty. , ^ . 

When a European boy haa completed die eleventh school year, if he has elected 
tho scientific course, he has etudled more mathematics than is offered in any except a- 
very few of the most progressive s^ondary schools in the United States. 
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OUBRICULA IN MATHEMATIC 


XIII. THE WORK IN MATHEMATICS IN THE TWELFTH 

SCHOOL YEAR. ' 


AUSTRIA.— The twelfth Hohool year'is the eighth and last year of the Gymnasium 
and of the Rcalg>iimaaiuni. 

Gymnasium . — Tho matho malice of previous years is thoroughly reviewed, and vari- 
ous ideas are studied more Ihtensively. Practicarapplicationsaro emphasized, and a 
good deal of attention is devotetl to the history of tho subject and to the introduction of 
general ideas of means*in advanced mathematics. In both iho Gymnarauro-and Real- 
gymnasium the elements of differential and integral calculus are presented. Thesub- 
joctjnatter is troated in close relation with tho theory of functions as presented in pre- 
viousyears. Special attention is given to the following functions: ax-hb, 




_ c 0 , . a 

^ 'iT^g^ Problems are given to determine 

the tangents of cun*es, and velocities; maxima and minima are also studied. 

BELGIUM.— The twelfth school year is the t^ixlh school year of the At+it^n^’e Royal. 

_ In the Greet-Latinand in the commercial courses three hours a week are devoted to 
mathematics. In the Latin and tho scientific courses six hours are devoted to mathe- 
matics. ’ ' 

Greek-Lalin course . — The square and square root, radicals, quadratic equations, 
equations rediicible to quadratics, special qua<Iratics of higher degree, arithmetical 
^ and geometric progression, proportion, logarithms, interest, and annuities arestudiod. 

TTie geometry of the pronous year is reviewed, and solid geometry is completed, 
j^igonometry is introduced. Tables are used, and tho formulas for the right triangle 
tlxe developed and ap])lied in numerous problems. 

Sci^nlific and Latin cowries.— Tho 'algebra and plane geometry of pre\nous yeara are 
reviewed, and trigonometry and iu applications are studied. Tho different systems 
of numeration are considered, and computations involving various number sc'ales aro 
made.' Short methods for multiplication and division arc? emphasized. 

The apidication of indeterminant coefficients in functions, and the relation between 
tho cocfliclonts of algebraic equations in order to satisfy certain given conditions aro 
atudied. Certain problems in maxima and minima are given. Condmiod fractions 
are p^e^entod. Indetorminato equations of the first degree, permutatioiiH and com- 
biirations, tho binomial theorem, the summation of series, powers and roots, racllcal 
equadons, exponoritial equations, and Naporian logarithms aro studied. 

Tho course in piano geometry includes the study of functions, hannoriic pencils, 
poles and polars^ mid the theorems of Pascal and Brianchon com:eming tho circle. 

The course in solid geometry includes tho general subject matter of Books VI, VII, 
VIII, and IX. 

DKNMA^X. — The twelftii school year is the third and last year of tho Gymnasium. 
In the Clascal and in the modem lafiguage^courses two hours a week ^ devoted to 
the study of mathematics, and in thq pathematics and scientific courses six hours are 
devoted to the subject. ^ 

The course includes a comprehensive review of the mathematics of previous years. 
The elements of analytic geometry are introduced The pupils are taught how to 
determine points and curves by mesju of rpetilinear and polar coordinafos. The for- 
mulas for the equation of the straight line and circle, tangents, parabola, ellipse, and 
. hyperbola are developed; and the principal themems for tangents, normals, and 
' asymptotes are 

- In addition to this, the pupU^ elect one of the following courses; 

(-^) J^tenhinAnta ^th ^eir applicationa to linear equations, continued* fractions 
y their appUcatsons^ th^ general eefuati^ of the sej^d degree treaty analytically, 

dcd^i^edi™ and^the repre^t^b^ o^ suml^|^polyhedra hy 
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means of vertical projectione on perpendicular planes, and tlie plane sections of these 
solids. * « 

(B) Infinitesimal calculus. TT^e-course includes the computation with infinitesi- 
mal magnitudes as an introduction to differential and integral calculus, the continuity 
of fractions, the derived function of (n being radoual) and of the trigonometric 
functions, of the sum, product, and quotient, and of functions of a function, the the- 
orem of Itolle, and maxima and minima. Taylor’s theorem for integral functions is 
jiresenled- Definite and indefinite integrals are considered, and the simplest func-* 
lions are integrated.* ’ Simple applications are made to geometry and physics, 

. ENGLAND. — The instruction in the central schools usually oloses with the eleventh 
year. In tlie grett private schools, SUch as Eton, Harrow, Rugby, and ^\ incheste^, 
there are boys from 13 ^ to 19 years of age. Many of these boys go to the.univeradtiee ' 
or enter the army. In most of the great private schools, there are three courses: 

, (a) Classical course, which corresponds roughly to the German Gymnasium. 

( 6 ) The modem course, which corresponds roi^lily to the German Rcalgymnas- 
ium. 

(c) The army codrso. 

(’ourses (a) and ( 6 ) are usually al>out equal in number of students, (burse (c) 
usually has a smaller enrollment. 

In tlie modem course from four to six periods a week, are devoted to the study of , 
mathematics. Details of this course are nol available in tlie English reports. Great 
emphasis is put upon the entrance requirements in mathematics by Oxford and 
('aml)ridge, and more time is devoted to the subject in the cla&iical courses in England 
than in corresponding courses in Krance or Germany, 

FRANCE. — The IweKih school yearia usually calkni ('laspode Philosophic, 

The relations between algebra and geometrj' are emphasized, and a good deal of 
attention is devoted to the subject of graphs. The pupils an» .taught how to construct 
a rectangk; wliich lias a given side aud is equivalent to a given square, and numerous 
other similar constructions. The notion of coordinates is exteuded, and the study 
of functions is continued. Squared paper is us^ in the determination of areas. 
The iheorj” of limits is discussed. The formula for the art^ of a parabola is derived. 
The application of the methods of infinitesimal calculus to the evaluation of surfaces 
and volumes of figures considered in elementarj' geometry is made. 

* GERMANY. — The twelfth school year Ls 11100110111 and last year of the BQigerachule, 
Gymnasium, Realgymnasium, Realschule, and Oberrcalflchule. 

■Gymnasium, — The.fohnulas of elementary trigonomotrj'’ are applied to nmtliematical 
geography and to elementary astronomy, A comprehensive review, of the mathe- 
matics of pro\nou 8 years is given, and applications to physics are especially empha- 
sized, The concept of coordinates is introduced and applied to the study of coiiics. 

liealgymnasium and Heahehuk, --Fiyo hours a week are devoUd to subject of 
mathematics and two to physics. The subjects ore very clrt«tely coriblated, Tluee 
hours are usually devoUd to the study of pituie analytic geometry and a compre- 
hensive review of the mathemiitics of previous school years. The study of analytics 
includes the point, straight line, and circle. Two hours ore usually devoted to the 
study of descriptive geometry*. Pyramids, prisms, cones, cydindere, aud spheres, 
and sections of these^xxiiea, are presented. The ellipse* and parabola are Usu^ly not 
considered. In some schools cubic equations and maxima and minima are studied., 

^ Five hours a Week are devoted to the study of mathematics. The 

courso includes both analytic geometry and infinitesimal calculus. Logarithms 
and exponential functions with their derivatives are studied, ludef^te definite 
integrals with simple exercise are introduced . The principles Of calculus are applied. • 
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The relation between algebra and 




The tlieorem of Quetlct-Dandoliji is inlroduct*d. 
geomeU;j^p^eppeciaIly empliai^izcd, 

Tli^couFBe in descriptive geometrj’^ is a continuation and i^nteneion of the work of 
th^eventh school year, 

A comprehensive review of the mathematicfl of previpus years is given, and the 
historical development of the subject ie especially considered. 

HOIXJpiD.— The twelfth school year is the sixth year of the Gymnasium. It is 
eometimys called the pl*eparatory year. Plane and spherical trigonometr}’ are’ studied, 

, arid the elements of analytic geometry are introduced. A compreheneivo review 
of the mathematics of previous school yeafsMs given. Espwial emphasis js put 
upon the study of permutations and combinations, the-thet)^* of probability, deh;r- 
. minantfl, continued fractions, higher series, and functions. Thecorrelatibn between, 
the ma ties and physics ie emphasized . 

HITNGABY.— The twelfth school year is the eighth and last year of the llurgerscluile, 
Gymnasium, and Realgymna^ium. 

^ , In the Gymnasium and Burgerechule two hours a week are devoted to maihematics, 
aiidin the Realschule three hours are devoted rto the subject of mathematics and two 
to descriptive geometry, 

^ Gymnasium and BiirgerschuU .—'Pemiuisiione and combinations, the 4heory of 
probability, the hinominal theorem, and Pa^JcaPs triangle are studied, and a compre- 
hensive review of algebra is made. The forniulas of spherical trigonometry are applied 
in the study of geography. The elementary ideas of coordinates are introduced. The 
study of free-hand dtawing ie continued and a thorough review of geometry ie made, 
RealschuU.—A. comprehensive review of the algebra of previous years is^ado. The 
idea of coordinates is introduced, and the principal equation^ of points, distances, 
straight lines, and circles are developed and applied. The ellipse, parabola, and 
hy^erbela are, studied as geometric loci, and the entire subject of geometry is 
thoroughly reviewed. 

Tho course in descriptive geometry includos the study of orthogona^projoctions, . 
the representation of cones, cylinders, spheres, and tho intersection of these bodies by 
linos and planes, tapgent jdanes, shadow constructions, and a thorough review uf the 
work ojb'previous y(»rB.* 

TTAM'. — The twelKh school year is the third- and last year of the lioeo. Xo mathe- 
matics is oSet^ during this year, ‘'\ 

JAPAN.— In most of the scl|ooU the middle school closes with tlie eleventh school 
year. \\Tien an additional year is offered, %) time is usually devoted to a compre- 
hensive review of tho-mathematicH of previous ^ears,,and to a more intensive study of 
the subject. 

BOTTMANIA. — The twelfth school year -is the fourth and last year of tho l/ct^e. 
Fiye houm a weeb^are devoted to the study of mathematics. 

'The course in algebra includes the theory of roots, theorem of Rolle; Descartes’s 
theorem, the solution of equations of higher degree, the study of integral, fractional 
and irrational root^, the methods of approximation, and other elementary ideas of the 
theory of equations. • , 

The course in analytic geometry includes tho study of rocUngular coordinates, and 
problems concerning the straight liiJe, circle, ellipse, hyperbola, and parabola, and 
their properties. A good deal of emphasis is put upon the study oj cosmography, and 
mathematics is closely correlated with this su}>ject. 

BUSS1A.T-The course in Russia closes with the eleventh school year, 

BWBDBK.— The twelfth school year is-the fburth and last year of the Gymnasium, . 

, In the Latin Gymnasium five hours a- week and in the Healgymnasium six hours are 
devoted , to the'stiidy of mathematics. ; \ 

Li^n jdnnatf}i^.-:r*The cpiim includes a comp^jimnsive review of the ^thematics 

elementa^/ideas gepmeUy* 

: Unsar is tau^l/fmd the jbEtnorp^ ^ ' 


niE TWELB'TH schqol yeab. 


79 


— Thc! concept of denvativeH is introduced and applied to find-ing 
maximum and minimum pointfl and to the determination of equations for ‘perpen- 
diculars. Only simple expr^ione, such as y=^^Jx, und 

y—sine x are developed. 

SWIT2ERLAKD. — The twelfth school year is the, sixth year of the Gymnasium"’ 
and the fourth of the Realschule. . . 

In the classical Gymnasium four hours a week, and in the RcalgjTnnasium four and a 
half hours, are usually devoted tx>lho study of mathematics. In the Realschnh* nine 
hours a week* ace frequently gWtin to the subject. 

In the Roalgymnasium twoTiours^re^nsuaUy devoted t6 algebra, one and a half to 
geometry, and one to descriptive geometry. In tiio Uealsohule throe hours are devoted 
to algebra, two and a half how® to geometry, and three and a half hours to doscrij>- 
tive geometry. 

GyTTinasium , — The course include^Uietvjlntion of difficult quadratics and the study of 
pennu tations' and combinations, the theory* of probability, and the binomial theorem. 
The correlation of mathematics with moc hanicB and ])hytsics is omphasizwl. In some 
Gymnasia the elementary ideas of analytic geometry and of infinitesimal cah ulus seto 
"introduced. j ^ . • 

JieaUchuk ^ — The couree includes the study of series, compound interest and annu- 
ities, perifiutavions and combinations, ami the binomial tlu'orem. The study of 
analytic geometry is hitrodnc<*d and the fundamental formulas for a jwint, straight 
line, ellipse, parabola, and hyperbola are developed ami applied. In. most o# the 
Kcalflchulen the elements of infinitcaiinal calculus are intro<luce<l. 'In some of the 
Uealgymnaaia and Realschulen de Moivre’s theorem and operations with complex num-^ 
bers are iiiUroduceii, Approximate pietluKls tor the solution of numerical and hide* 
terminate^ffliuations, continued fractions, maxima and minima, and spherical trigo- 
nometry, are also taught in a few of the Kealgymnasia a*nd Realschulen. In many 
oi the Realschulen the elements of solid analytic geometry are also taught. About 
due-third of the liealachulcn lake up the general equation of the ‘h'CoikI d^'R^ee with 
jjtvo variables. The^tudy of conic -sections is quite thorough jn most of the Real- , 
^l^ulen. In the courses in difforeplial and integral calculus the transition from 
differences to derivatives is carri(*d out by objwtive geometric mctJ)ods in every 
case. Exponential and hgarilhmic functiojis^re developed, and the riifes for tho 
derivative of the sum, product, and quotient, and of a function of a function aro- 
taught. The equations of taiigents of the conic sections and of other curv^8 arc 
studied. In a few schools differential, but not integral, calculus is taught. In some, 
schools differential calculus is taught, but only the merest elements of inttgral calcu- 
lus are etutHed, In most of the schools Ahe elements of infinitesimal calculus have 
been taught for many years. * - " 

The course in descriptive geometry includes the construction of plane w*clious, of 
tho regular solids’ and their intersections; also the 'representation of right cylinders 
and cones and tangent planes. * , * 

THK UWTXKD STATES. — ^The twelfth school year is the last year of the ^condary 
school. . Thu counjes'in mathematics vary somewhat, but in most of tho schrxils plane 
trigonometry is studied during the first half of the year and college algebra during the, 
second half. In many of the schools the application of trigonoiAetry to surveying is 
empliaBized, and some practice in actual surveying is given. . * 

Spherical trigonometry is. usually not included, but it k not unusual for t}ie courm 
to include the etud)^ of the right spherical triangle. 

The course in college algebra usually ihcludea a thorough review of quadratic equa- 
tions widi two pr more unJknowns, graphs, propoi^ion^ the progreasiona, Ihe binomial 
theorem, for positive integral exponenta, determinants, ipequaliries,^ ppmutations , 
and combinations, the theo^. of probabffity, and metho(k for. the appfosmkation of ^ 
L .fthenmtbe^ of ^e twelfth is always ^lebdve. 
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cmvdcvtk tsr mitHBiCATICS, 
BUMMABT OF THE TWELFTH YEARNS WORK. 


The twelfth Bchool year is the last year of the eecoudary school in the United States. 
In many of the schools the first lialf of the year is devoid to the study of solid geom-» 
etry and the last half to trigonometry or to busine^ arithmetic. In some of the schools 
the first half of the year is devoted to the study of plane trigonometry and the last 
hall to the study of college algebra. It is fare that courses in spherical trigonometry', 
beyond the study of the right spherical triangle, are offered in the United States. 

In practically all of Ihe European countrice the twelfth school year begins or ends 
with a comprehensive review of the mathematics of the pi^eceding years. Special 
emp ha j fis is put upon such reviews in Austria, Grermany', Denmark, Holland, and 
Hungary. The practical, applications of mathematics are emphasized in most of the 
countries, and in Austria and Germany some attention is devoted to the history of 
matliematics. Spherical trigonometry' is offered in the schools of Holland, Germany. 
Hungary, and Switzerland; and*apalyiic geometry is studied in Denmark. Germany, 
Ausixia, Hungary, Sweden, Switzerland, and Roumania. In a few of the Cantons 
^ of Switzerland solid analytic geometry is studied. Descriptive geometry is offered 
in Germany, Austria, Hungary', and Switzerland, and advanc<Ki algebra is studied in 
most of the countries. Differential and integral calculus are offered in the schools of 
Austria, Belgium, Denmark, France, Sweden, Switzerland, Russia, Germany, and 
Roumania. 

The relations between algebra and geemetr\' are especially emphasized* in France, 
and the relations between mathematics and physics receive speci^omphaais in Oer 
m^ny, Holland, and Switzerland. * ^ . 

When a European boy has completed his twelfth school year ho has bad the oppor 
tUhity of stHidying more mathematics than is offered in any of the secondary schools of 
the United States: He has had more practice in applying Ins pnat hematics in phyiiics, 
cosmography, and^mathematical geography than is the case with the American boy, 
The simuluneous study of several mathematical Bubjei‘ts results in a more complete 
masteiV of each. He sees t he unity of niathemal^ in a way that is seldom true with 
tbe American boy. He ?an use his arithmetic and algebra in the solution of geomet- 
rical problems and his arithmetic arid geometry in the solution of algebraic problems 
much better than the average American boy. He -has' some knowledge of analytic 
geometry and of theinfiniteaimaVcalculus. Thefrequentdrillsandrevriews so common 
in Europe^ schools have furnish"^ Irim with a large number of mathematical facts 
and formulas that he can u^e more^adily tliau his American brother. Mathematics 
^ to him is an interesting and a fruitful subject, because he has learned to appreciate 
something of its deeper signifmajjjj^ . % « 

E- . . » ’ 

- XIV. WORK IN MATHEMATICS IN THE TTORTEENTH 
* \ \ -SCHOOL YEA^. ' • * 

-J* Belgiuip and in ^witzgrland the course in the secondary schools extends over a 
jpatt df, the'thirteenth school ye&ir. . “ < 

j in Belgium the thirteenth school year is the’seventh and l^ist year of the Ath^n^'e 
• lloyal. In tlie wmmercial course two hgup a week, in the Greek* Larin three Irour^ 
An^ fh'tbe a^d in the scienti^ courses b^mrs a Wf^k, are devoted to the 

study of rfiAthematics. ^ \ " 

subjects of g^m^try and algebra are-tboroughly ^viewedr 
" progressioiis^ logwithnw,^ and loans* especially e^h|sized> 

, ^0 tSeproma for Che surface end volmue of jthe prism, pyramid, oonejkifdl^herj are * 
•pplWin numerous pmbleths.^ I^pherioid gwmetry h given a good deaTof attention. ‘ 


• 1 . •" '. ' • ' ' ■ ■ 

The fundamonul formulaa of trigonometry arc studied and applied in the solution of 
triangles. The application of trigonometry to surveying is emphasized, and the pupUs 
learn to use the surveyor’s instruments. 

Scientific and Latin coursfiy^Two lioum a week are devoted to reWew and to neV 
applications of tlie mat hematics of previous years. Determinants are studied and 
applied the solution of equations. Th^*^rincipal tliooreins of sjiherical trigonome- 
try are dovelo]»cd and applied. The study of analytic g*H)^netry is continued and the 
principal formulas k>r the straight line and ci^ch? are develope<l and applied. IJoth 
rectiHnear and j>olar coordinatw are used, and the tables are taught for the transforma- 
tion of <oordin»U¥. Poles and polars are extensively studied,' and the eq^ at io ns of ** 

cooic' sections are developed. 

The course in descriptive geome^ includes the study of the priucipal theoreins 
relating to i>oint.‘», straight lines, and planes; simple nuations are iiUnKlucod. 

In most of the Cantons of Switzerland the final year of the course lasts but one 
semester. 'A thomugh r^Nriow of the mathematics of jin'vious years is given, and^e 
jitudy of piano analytic geometry and calculus is extended. 

Tables 2 to G imlirate the time at which each subject is introduced into the varioim 
t\q>es of schools and tla' school years during which the subjei-t is taupht. 

iiie nomenvlature of smite of the mathematical suhjecto x’^ries to such an extent in 
the various count nit's that ft is<not jKiseible to be exact in all details in such tables. 
Tbt'se tables arc intehded t(^ indicate usual practice^, an<I not exceptional caf*es. 

Tlie term g<H)inetry, as used in Table 4, includes all that is usually thought of in thia 
country under the headings of observational, (lonui^ijrativo (plane and solid),’ and * 
descri]>tivc gtsinH'try (Tlid gcHimetrir drawn iig. . 1 ii many castes the rej>orts of the coun-* 
tries do not indicate Uiedi' isimis between twntyposof geonretrysulHoieutly to jtistify 
the c-oiu^tmction of a separate graph for <»a'di ^ 


.XV. GRAPilK’ RKi^RKSKN'rATlOX OF WORK IN 
MATITHMATIC'S. 

T A n L K 2 . — Yr,a rs » i / s/ X'/y of arith mrtic . 
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« * 
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BUnrerschulr, ;i-j-par. . 
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Itfifilscbule, .Vypor 
Roahryuuusluui , 4‘yeor 
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UiddJs,t}-yaar; 
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8-yew. 
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Table 2. — yean of Uudif of omihmHie — Continued. 
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Aiee. 


Sohool y«&r. 


FMand: 

Primary, 7-year 
Lyo^, 4-year 
JVaieer; 

Primary, 4-year 

Bl|}iar primary, 4-year 
. . Lyote, 4-year 
Omaaay: 

VoUcMtolt, a-year 
Bfirgeradmle, 6-yaar 
Oynmashim, 6-year 
Realxymnasliuii, 5-year 
Obamabdiule, 5-year, 
AIIsmL*' 

Primary, 6>ycar 

BOrfarachok, 3-year 
'MUdle,a-year 
Oymittstam, 3-year 

*SaN0ary: 

• , Volkaecimk, fr-year 
B&rcervdmle, 4-year 
Oynmashim, 3-year: 

' Real90tmle,3-yaar 

Elemental^, ^year 
Ofamaslb, 5-year 
Modem, 4-yea. r 
Lkao, 1-yaar 
Jitjmn: . 

* Oidlnarypriinary,^rear.* 
Hlfber primary , 3-year 
Middle, 3-jfar 

Gymnailiiiii, 3-year. . . . 
Lyede,l-ymr 

K Pr^J|My,3+y*»r 

^ OynmaatBm,4-y«ar 
Realaofaiile, 3-year 

r . * 

' RtAl^a)e,t-7«r. 
Mbo^' j 


8-9 ; 4-10 

1 

10-11 j 11-12 

13-13 13-14 j 14-15 

15-lfl 

16-17 
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' 1 

^ i^l 

H-i- 

i 

7 8 ; 9 

1 

1 

1 10 

1 

11 

. 12 

i 

! 

; 

1 
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1 

1 
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9-10 
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16-17 

# 
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■ 5 
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'* 

/ 
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1 ! 
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1 
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i ■ 


t ] f 3.yMr 



; ' 






Enfland; 

Elemantary, 2-yev ....... 




1 








4 

Secondary, 5-year 

' 1 
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, ■ ! 
1 i 







- j • 


• 1 
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1 
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9 
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1 1 
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i 1 
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Table 3. — Years of sludy o/*algebra — ('ontinued^ 


ak<^ - 1 

1 6-7 i 7-.S 

8-9 1 9-10 
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.1 
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1 

3 r ^ 

Sweden: 


i 

1 

Realschule, 4-yeur 
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1 
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■J 
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1 
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*• 
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..1 
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i , 
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i 1 . ' 

! 1 
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1 

1 1 
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v5 
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1 
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• • • 'V 
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,) . 
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G^HIO BBP9SSSKT^XI0K8. 

Ti^bue 6,-r- T>or« 0/ ttud^.o/ OTUiZytic geometry and the caleuhtt. 



^ Analytlo geometry. 
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XVI. CERTAIN IMPORTANT POINTS OF DIFFER’eNC® BE- ;tl 

work; iS mathematics aI^road and in 

STATES. ' 


T^EN THE 
THE UNITE] 

are doing certain Und^ ol wo^ that we ath not dpiiig» ^ . 
ban net hope to do under jpie^icoi^ and scpe. U^ ^VV- 
I jTlwy dai^;*oi!TO;.w^ tlut to w« 

tndra]u;^i;^^iiiiU ptoMly d6 b^5e miEiiy^y^^)iu^ ^piSsd'. 't;. ' 

In ewy TOTOio' oi Eiu^‘ *7**''^ 
yun. In moit of t|i« counMai th« mnt«iity. o< . |ji» teaclien nboro; thf piliHijr 
w^IuTC lud the ndnntvKilo^ teinin«. t«nd|«i li|^ ’ 

ttwt !• aSrcnunon naoBg 
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piTMifioLA’^hj iskriisulitida. 


-^v ,i. 






Abundant proviaion ia made for daily drill in raathematice. The educator of 
^ Europe realizes that this daily drill ia abwlutely necessary in order to give tho jpupil * 
a real maatery of number facte and refationa A little smattering ot the subject will 
not suffice*. The pupil ia expected to knoW thoroughly certain facts «nd prin(?iple8, 
an<J to this end daily ia proyided No small part of the thoroughn^ in detail, 
which is BO charact^istic of most of the schools of Europe, may bo traci;d to thia^lrill/ 
The American pupil has so/ne information on a great variety of topics, but rnucli of ■ 
to knowledge is vague and indefinite, rather than clear-crut notions about definite 
things. ' 

Everywhere algebra is introduced earlier than in tho United States. In certain 
of the German schools some work in algebra is intrcKlueed during the sixth sehaol year, 
Md ip no dbuntry, except the United States; is this introductory v^ork postponed 
later than the seventh school year. / 

Some instruction in constructional, observational, or intuitive geometry is alwayd 
offered during die sixth, seventh, and ci^th school years. This instrucUon is always 
of a propsWeutic nature. Much emphasis is placed upon estimates and constructions. 

In all of the schools of Europe algebra and geometry are studied simultanei^ualy 
dunng.* considerable num^r of years. Tho vinous mathematical subjects are 
.^more closely correlated .than in tliis country. A pupil who is studying geometry can 
use hu arithmetic arid fis algebra more readily than is the case with the average 
American boy.^' The introduction of the trigonometric fdnetions while pupil is 
studying similar figures in geometry has the sanction of most of the 1^ teachers 
^road. The distinction betwoen.plane and solid geometry is much lc« markcdtlan 
in this country. This is duh, in part at le^, to the fact that modeXare very ex^- 
aively uaed in tho study of geometry. ^ i 

. Everywhere the attempt is.heing made to find genuine applications of mathematics 
• that are really within the experience of the pupil and to ji'nt the subject of mathe- 
nAtics as closely os possible with tho activities of real liffe. Drawirig and physics are 
fre<iucntly taught by tho same tcaaber, and the^ortelation between these subjects 
is found to be to the advaqtQgj of each. . * ^ 

European school men beUevo that a^ojfse in mathematics should be planned by 
^ose who know some mathemtics rather than by educators who are practically ' 
igno^t of the subject. The reports do not indicate that the schools of Europe are 
hea^ a demand for weak algebra and/aneniic geometry, or even for no work in these 
.subjects. If any pressfire of this^sort bxists, it has hitherto produced no modification 
of the couiBOjof stddy. ^ ^ 




« . . blb‘lio.graphy. 

i , _ All of the repoia yrl ^i | f e d to the International Cp^piission on the^eociiing of 
r Mathematics were consulted in the preparation of this bulletin. ■ -- 

The reports liste4 below contain material of especial value for such a study as this. 
^^-VThey may be secured f^wn Messrs. Georg A Co., Geneva, Switzerland. 

M austbIa. „ 

■ Baigerschulen^ fiteft l of th^ Au^^iatt repoKs, 

Beigmanir^ Fr Rfalschulenw. 9 ^ the Aua|nan re 

E. QyimadussL Heft jfli of the Austrian reports. ^ ^ 

Ifymfh, TKl ^ Mgcb^ityaoen.- Heft IV of thd^<Auatrian iep0s» * 

? Adkr^ A, JHt Icht in. der da^stellenden Cteometrie'^ ddn^S^nh^uien und 
Saatgyiniiasbm. w the Atutrian reports. ; ^ 

r/". l)sr iJiilBmdtl lit 4tiv dftntell^esi Oeomettie an den Technlschen 

Helt-lX of the Ajm^m ^ 




biBlioqrapht. 


w 


KApporta sur l’Gns6ign6DieDt do8 mAUi^niati(]U6s, du desiii et du tr&vail mA0U6l 
dans les <^colea primaries, lie ^coles normaloe primaries, lea ^oles moyeilbes, lee 
ath^n^H, lo8 collies bolges. Vol. I of thfe Belgian reports. ^ 


Heegaard, P. Bericht fiber den Mathematikiiiterricht in Danemark. Vol, 
the Danish reports. 


I of 


Newlwid, W. nigh^,r mathematics for the classical sixth form. No. 1. 

Kilon, L. N.G. The relations of mathematics and physics. No. II. 

The teaching of mathematics in London public elementary schools. 


The teaching of elementary mathematics in English public elemen- 
No. IV. : , 


Ballard, P. B. 

No. III. 

Spencer, n. J. 
ta*y schools. 

Godfrey, C. The. algebra dyllabus in the secondary schools. No. V. 

Palmer, G. W. The teaclung of arithmetic in secondary schools. No. XIII. 
Carson, G. St. L. Thoedwcational value of geometry. No. XV. » 
'Barnard, S. The teaching of algebra in schools. No. XXII. 

Kitchener, E. Mathematics in the preparatory school. No. XXTX. 

Jones, L. M. Clourso m mathematics for municipal secondary schools. 

I , ' • 


L eueeignement mathi^ma^quo dans lea.^coles do Finlande. (Prepared by a com* 
mission.) 
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